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1. INTRODUCTION

This Site Characterization Summary Report (SCSR) has been prepared by
Engineering Management Support Inc. (EMSI) on behalf of Cotter Corporation (N.S.L.),
Laidlaw Waste Systems (Bridgeton), Inc., Rock Road Industries, Inc., and the United
Sates Department of Energy (the “Respondents™). The SCSR has been prepared as part
of the Remedial Investigation/Feasibility Study (RI/FS) for Operable Unit (OU) -1 at the
West Lake Landfill site (the Site) located in Bridgeton, Missouri. OU-1 addresses
conditions associated with two areas of radiological impacted soils present at the Site,
Radiological Area 1 (Area 1) and Radiological Area 2 (Area 2). Others are investigating
other parts of the Site, including occurrences of non-radioactive constituents, as part of
OU-2 at the Site.

This report has been prepared in accordance with the requirements of
Administrative Order on Consent (AOC) between the U.S. Environmental Protection
Agency (EPA) and the Respondents for OU-1 at the West Lake Landfill. Specifically, this
report presents the information required by Section 4.4.2 of the Remedial Investigation/
Feasibility Study (RI/FS) Statement of Work (SOW) to the AOC.

1.1  Purpose and Scope of the Site Characterization Summary Report

The purpose of the SCSR is to present the results of the various Site
characterization activities for use in completing the Remedial Investigation (RI), Baseline
Risk Assessment (BRA), and Feasibility Study (FS) for OU-1. The SCSR was originally
intended as a summary document to assist EPA in the preparation of a BRA. The AOC
was subsequently amended to allow the Respondents to develop the BRA; therefore, the
SCSR will provide an interim evaluation of Site conditions for EPA and the Respondents
and will be used as a summary document by the Respondents’ risk assessors to assist in
preparation of the BRA.

As required by Section 4.4.2 of the SOW of the AOC, the SCSR is to include the
following evaluations:

e Review of the investigative activities that have taken place;

o Description and display of the data documenting the location and characteristics of
subsurface and surface features;

o Description and display of the data documenting contamination at the Site
including the affected media, location, types, physical state, contaminant
concentrations and quantities; and
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e Documentation of the location, dimensions, physical condition, and varying
. concentration of each contaminant throughout each source and the extent of
contaminant migration through each of the affected media.

Each of these requirements is addressed in later sections of this report.

1.2 Organization of this Report

The remainder of this report is organized as follows:
e Section 2 presents a summary of previous investigations;

e Section 3 presents a description of the location and characteristics of surface and
subsurface features at the Site;

e Section 4 describes the sources of contamination at the Site including affected
media, location, types of contamination, physical state of contaminants,
contaminant concentrations and quantity of contaminants and affected media;

e Section 5 describes the potential migration pathways at the Site and a description
of the extent of migration, if any, along each pathway;

. e Section 6 presents a summary of the Site conditions and revised conceptual model
of the Site and discusses the need for and potential scope of possible fate and
transport modeling that may be required for completion of the RI and BRA.

e Section 7 lists the various references used in completing this report.

. SCSR
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2. SUMMARY OF PREVIOUS INVESTIGATIONS

Numerous investigations of the Site conditions have previously been prepared.
These include pre-RlI reports, the RI/FS Work Plan and related documents, field and
laboratory investigations for the OU-1 RI/FS, work plan documents and Site
characterization reports prepared for OU-2, reports prepared as part of the development
and operations of the Site, and investigative reports associated with the Ford property
located immediately northwest of Area 2. These investigations are described below.

2.1 Pre-RI Reports

The following reports were prepared prior to the initiation of the RI/FS for the
Site:

e Report of Site Visit - West Lake Landfill, St. Louis County, Missouri (Radiation
Management Corporation, 1981)

e Radiological Survey of the West Lake Landfill, St. Louis County, Missouri (Radiation
Management Corporation, 1982)

e Radioactive Material in the West Lake Landfill, Summary Report (U.S. Nuclear
Regulatory Agency, 1988)

o Letter from Rodney Bloese to Joseph Homsy re: West Lake Landfill CERCLA dated
‘December 12, 1989, (Foth & Van Dyke, 1989) (contains information on local water
wells)

e Preliminary Health Assessment, West Lake Landfill, Bridgeton, St. Louis County,
Missouri (Missouri Department of Health, 1991)

22 OU-1 RI/FS Work Plans

The following planning documents were previously prepared as part of the RI/FS
for OU-1:

e RUFS Work Plan for the West Lake Site, Bridgeton, Missouri, August 15,
1994 (McLaren/Hart, 1994)

e Amended Sampling and Analysis Plan, West Lake Landfill Operable Unit 1,
January 29, 1997 (EMSIL, 1997a)

SCSR
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' 2.3 Operable Unit-1 Site Investigation Reports

The following investigative documents were previously prepared as part of the
RI/FS for OU-1:

e Overland Gamma Survey Report, West Lake Landfill Radiological Areas 1 &
2, April 30, 1996 (McLaren/Hart, 1996a),

o Site Reconnaissance Report, West Lake Landfill Radiological Areas 1 & 2,
May 16, 1996 (McLaren/Hart, 1996b), and;

e Threatened or Endangered Species Assessment Report, West Lake Landfill
Radiological Areas 1 & 2, May 17, 1996 (McLaren/Hart, 1996c¢);

e Radon Gas, Landfill Gas and Fugitive Dust Report, West Lake Landfill Areas
1 & 2, November 22, 1996 (McLaren/Hart, 1996d);

e Rainwater Runoff, Erosional Sediment, Surface Water, and Leachate Sampling
Data Report, West Lake Landfill Areas 1 & 2, November 22, 1996
(McLaren/Hart, 1996¢),

e Split Soil and Groundwater Sampling Data Summary Report, West Lake
. Landfill Areas 1 & 2, November 22, 1996 (McLaren/Hart, 1996f);

e Groundwater Conditions Report, West Lake Landfill Areas 1 & 2, November
26, 1996 (McLaren/Hart, 1996g),

¢ Soil Boring/Surface Soil Investigation Report, West Lake Landfill Areas 1 &
2, November 26, 1996 (McLaren/Hart, 1996h), and

e Interim Investigation Results Te'chnical Memorandum, West Lake Landfill
OPERABLE UNIT 1, January 28, 1997 (EMSI, 1997b).

2.4  Operable Unit-2 Plans and Reports

The following investigative documents were previously prepared as part of the
RI/FS for OU-2:

¢ Remedial Investigation/Feasibility Study Work Plan (Golder Associates,
1995a)

. SCSR
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e Draft Hydrogeological Characterization Report for the Bridgeton Active
Sanitary Landfill, Bridgeton, Missouri, September 1995 (Golder Associates,
1995b)

o Physical Characterization Technical Memorandum for the West Lake Landfill

Operable Unit 2, Bridgeton, Missouri, November 1996 (Golder Associates,
1996a)

25 Landfill Reports

The following reports were prepared in support of the ongoing landfill operations at
the Site:

e Environmental Investigation and Health Impact Assessment, Bridgeton
Sanitary Landfill, October 1993 (Golder Associates, 1993)

¢ Radiological Survey of West Lake Landfill Bridgeton, Missouri, June 4, 1996
(Golder Associates, 1996b)

2.6  Ford Property Reports

In addition to the studies of the Ford property discussed in the OU-1 Site
investigation reports, the following investigative reports have been prepared specifically
for the Ford property located to the northwest and adjacent to Radiological Area 2:

o Phase II Investigation Report (Dames & Moore, 1990)

o Phase III Radiological Site Assessment, Earth City Industrial Park (Dames &
Moore, 1991)

All of the above reports were reviewed during the preparation of this document.
Information, data and interpretations from each report were incorporated as applicable.
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3. SURFACE AND SUBSURFACE FEATURES

This section describes the surface and subsurface features present at the Site.
Included are discussions of the overall location and general description of the Site
conditions, a summary of the past landfill operations in Areas 1 and 2 as well as the other
parts of the Site, a discussion of the surface conditions that currently exist at the Site and
an interpretation of the subsurface conditions beneath the Site.

3.1 Site Description

The Site is located within the western portion of the St. Louis metropolitan area to
the east of the Missouri River. The Site is situated approximately one mile to the north of
the intersection of Interstate 70 and Interstate 270 within the city limits of the City of
Bridgeton in northwestern St. Louis County.

The Site is an approximately 200 acre parcel containing multiple facilities. The
primary facility, the Laidlaw Landfill (formerly the West Lake Landfill) has an address of
13570 St. Charles Rock Road, St. Louis County, Missouri (Figure 3-1). The Site is
bordered on the north by St. Charles Rock Road (State Highway 180) and on the
southeast by Taussig Road and agricultural land. Old St. Charles Rock Road, along with
undeveloped land, borders the southern and western portions of the Site (Figure 3-2).

The Site includes an active solid waste landfill, an inactive demolition landfill, and
an inactive sanitary landfill. In addition, included within the boundaries of the Site as
defined in the OU-2 Work Plan, are concrete and asphalt batch plants, an automobile
repair shop and a former telephone switching station although these operations are not the
subject of the RI/FS. Current surface ownership of the Site is depicted on Figure
3-3. Current zoning for the Site is shown on Figure 3-4.

A 6-foot high chain-link fence with a 3-strand barbed wire canopy encloses the
entire Site. The main access gate is located on the northeastern perimeter off of St.
Charles Rock Road. An additional gate is located on the southwestern perimeter to
provide access to the borrow area located across old St. Charles Rock Road. A third gate
provides access to the automobile repair shop.

The Earth City industrial park is adjacent to the Site on the west across Old St.
Charles Rock Road. Property to the north of the Site, across St. Charles Rock Road, is
moderately developed with commercial, retail and manufacturing operations. Surrounding
area zoning is depicted on Figure 3-4.
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3.2  Summary of Landfill Operations at the Site

The Site is comprised of approximately 200 acres. Limestone was quarried from
the Site from 1939 to 1988. Beginning in the early 1950s or perhaps the late 1940s,
portions of the quarried area were used for landfilling municipal refuse, industrial solid
wastes and construction demolition debris. It has been alleged, but never substantiated,
that liquid wastes were also placed in the landfill. These activities were not subject to
State permitting, and this portion of the landfill activities has been termed the “unregulated
landfill”. In 1974, a State landfill permit was obtained and landfilling began in the portion
of the Site described below as the North Quarry Pit. Landfilling continued in this area
until 1985 when the landfill underwent expansion to the southeast in the area described
below as the South Quarry Pit. Landfill activities conducted after 1974 within the quarry
area were subject to a permit from the Missouri Department of Natural Resources
(MDNR) and hence have been referred to as the “regulated landfill”.

The landfill can be divided into six distinct areas (Figure 3-5) including:

Radiological Area 1within the North Quarry Pit inactive sanitary landfill
Radiological Area 2 within the inactive demolition landfill

Inactive demolition landfill (excluding Area 2)

Inactive sanitary landfill

North Quarry Pit inactive sanitary landfill (excluding Area 1), and
South Quarry Pit landfill (the active sanitary landfill).

The focus of OU-1 is Radiological Areas 1 and 2.

Each of these areas are discussed briefly below. There also is a surface water
retention pond, abandoned leachate lagoons and an active leachate retention pond
associated with the sanitary landfill operations.

3.2.1 Radiological Area 1

Radiological Area 1 is located immediately to the southeast of the Site entrance.
This area was part of the unregulated landfill operations conducted prior to 1974;
therefore, little information exists regarding the nature of the operations, waste materials
disposed of, or the configuration of the wastes. Based on the drilling logs obtained as part
of the RI/FS investigations for OU-1, the waste materials consist of municipal refuse with
an average thickness of approximately 36 feet.

Based on the results of the Overland Gamma Survey conducted as part of the
RI/FS (McLaren/Hart, 1996a), Area 1 consists of approximately 10 acres that have been
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impacted by radiological materials. There is an asphalt entrance road and parking area
located on the northwestern border of Area 1 near the Site office building. The remaining
portions of Area 1 are mainly covered with grass. An underground diesel tank is located
beneath the asphalt paved area in the western portion of Area 1. The tank is no longer in
use but has not been removed because it is within the boundaries of Area 1.

3.2.2 Radiological Area 2

Radiological Area 2 is located in the northwestern part of the Site. This area was
also part of the unregulated landfill operations conducted prior to 1974. Little information
exists regarding the nature of the operations, waste materials disposed of, or the
configuration of the wastes. Based on the drilling logs obtained as part of the RI/FS
investigations for OU-1, the waste materials consist of construction and demolition debris
and municipal refuse with an average thickness of approximately 30 feet.

Based on the results of the Overland Gamma Survey conducted as part of the
RI/FS (McLaren/Hart, 1996a), Area 2 consists of approximately 30 acres that have been
impacted by radiological materials. Large portions of this area are covered with grasses,
native bushes and trees while other portions are unvegetated and covered with soil, gravel,
concrete rubble and miscellaneous debris consisting of concrete pipe, metal and
automobile parts, discarded building materials, and other non-perishable materials.
Scattered throughout Area 2 are a number of small depressions, some of which seasonally
contain ponded water and phreatophytes such as cattails. The northern and western
portions of Area 2 are bounded by the landfill berm, the slopes of which are covered with
a dense growth of trees, vines and bushes.

3.2.3 Other Prior Landfill Operations

In addition to Radiological Areas 1 and 2, an inactive demolition landfill and an
inactive sanitary landfill area are located in the north central part of the Site. The inactive
demolition landfill is located on the southeast side of Radiological Area 2, between Area 2
and the landfill entrance road. The inactive sanitary landfill is located to the southwest of
the inactive demolition landfill. As with the landfill operations conducted in Areas 1 and
2, the operanons conducted in these areas were also part of the unregulated landfill

\ FUFE wastes eSEareas: Wastesdlsposedofmthxs
area are belleved to con51st of sanitary wastes, mixed solid wastes and demolition wastes.
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3.2.4 Current Landfill Operations

The north quarry pit and the south quarry pit, are associated with current
landfilling operations. Landfilling activities conducted in these areas are subject to a
permit issued by MDNR and as such, extensive information is available regarding the
operations conducted and the nature and configuration of the waste materials disposed of
in these areas (McLaren/Hart, 1994).

3.2.5 Activities Adjacent To The Site

The property on the west side of Area 2 (the Ford property) is currently being
developed as an industrial park. The subdivision plat for the Ford property, known as
Crossroads Industrial Park, currently reflects a 1.785 acre buffer created adjacent to the
Area 2 slope. The buffer includes the area of radiological impacted surface soils as
identified in the “Phase III Radiological Assessment” performed by Dames & Moore for
Ford Financial Services Group in 1991. The boundary of the buffer zone is shown on
Figure 4-3.

33 Surface Features

This section includes a description of the Site topographic conditions, surface soil
conditions, runoff drainage patterns, surface water bodies in the area, current land uses,
and biota conditions at and near the Site.

3.3.1 Topography

The Site is situated on the eastern edge of the Missouri River floodplain. The
Missouri River is located approximately two miles to the west of the Site. The river flows
in a predominantly north-northeasterly direction in the vicinity of the Site at an elevation
of approximately 425 feet based on the National Geodetic Vertical Datum (NGVD). The
river is separated from the surrounding areas by a levee system constructed to an average
elevation of approximately 435 to 440 feet in this area (McLaren/Hart, 1994).

The Site is located in an area that is transitional between the floodplain
immediately to the west and the loessial bluffs approximately one-half mile to the east.
The edge of the river valley is oriented north to south through the center of the Site. The
topography of this area is gently rolling ranging in elevation from approximately 430 to
500 feet (NGVD). Site elevations (exclusive of the quarry areas) range from
approximately 450 to 500 feet (NGVD); however, the Site topography has been
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significantly altered by quarry activities in the eastern portion of the Site, and by placement
of mine spoils (unused quarry material) and landfill materials in the western portion of the
Site.

Area 1 is situated on the north and western slopes of a topographically high area
within the landfill. Ground surface elevation varies from 490 feet above mean sea level
(AMSL) on the south to 452 feet at the roadway near the Site property entrance.

Area 2 is situated between a topographic high of landfilled material on the south
and the Ford property on the north. The highest elevations are in the southwest of Area 2
where the flank of the topographic high of landfilled materials extends into this area. The
topographic high in this area is about 500 feet sloping to approximately 470 feet near the
top of the landfill berm along the south side of the Ford property. The northern portions
of the landfill are bounded by a large berm. As a result, the upper surface of Area 2 is
located approximately 20 to 30 feet above the adjacent Ford property on the north and
west and the north surface water body, discussed below in Section 3.3.3, that is located in
the northernmost corner of the Site. The upper surface of Area 2 is approximately 30 to
40 feet higher than the water surface in the flood control channel, discussed below in
Section 3.3.3, that is located to the west of Area 2.

The majority of Area 2 slopes to the north-northeast; however the surface is

irregularly graded with elevations varying from 460 to 480 feet. A large topographic
depression is located near and along the northern berm of the landfill. The elevation of the

bottom of this closed depression is 456 feet.

3.3.2 Surface Soils

According to the U.S. Soil Conservation Service (SCS), surficial soils along the
floodplain of the Missouri River generally consist of Blake-Eudora-Waldron association
while the surficial soils on the bluffs east of the river are the Urban Land-Harvester-
Fishpot association (SCS, 1982). The floodplain materials are described as nearly level,
somewhat poorly drained to well drained, deep soils formed in alluvial sediment. The
upland materials are urban land and nearly level to moderately steep, moderately well
drained to somewhat poorly drained, deep soils formed in silty fill material, loess and
alluvium which are formed on uplands, terraces, and bottom lands.

Soils in the area of the Site consist of the Freeburg-Ashton-Weller association,
which are nearly level to gently sloping, somewhat poorly drained, deep soils formed in
loess and alluvial sediment. The Freeburg silt loam is found on the terrace adjacent to the
eastern Site boundary, while the Ashton silt loam is found to the east and south of the
south pit (including the landfill borrow area).
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The Freeburg unit is identified as a somewhat poorly drained silt loam to silty clay
loam, up to 60 inches thick. The permeability of this soil is characterized by the SCS as
moderately slow (about 10™ centimeters per second [cm/sec]), and the surface runoff is
medium. According to the SCS, a perched water table is often present within this unit in
the spring at a depth of 1.5 to 3 feet. The Freeburg unit’s suitability for landfill cover
material is described as fair due to its clay content (12 to 35%) and wetness.

The Ashton unit is a well-drained silty loam to silty clay loam, also up to 60 inches
thick. The permeability of this unit is also moderately slow and the surface runoff is
medium. The suitability of the Ashton unit for landfill cover material is described as fair
due to the clay content (10 to 40%).

Soil materials present as cover materials in and on the surface of Areas 1 and 2
were derived primarily from onsite materials and from quarry fines consisting primarily of
shale materials. The only exception to the use of on-site soils was the reported use of
8,700 tons of leached barium sulfate originating from uranium-ore processing operations
mixed with approximately 39,000 tons of soil, which the landfill owner and operator
believe was used as cover materials.

3.3.3 Site Drainage

Surface water runoff patterns for Areas 1 and 2 are presented on Figure 3-6.
Runoff from Area 1 ultimately flows into the surface water body located north of Area 2
(the north surface water body). Runoff from Area 2 flows into a closed topographic
depression located behind the landfill berm, into the north surface water body, or to the
south down the landfill access road and ultimately into the north surface water body. A
very limited volume of runoff may flow through the breach in the Area 2 berm down the
landfill slope and onto the margin of the Ford property. Although a portion of Area 2 is
bounded by the flood control channel discussed below, no runoff from Area 2 flows into
this water body.

3.3.3.1 Area 1 Drainage

The majority of the runoff from Area 1 ultimately flows into the north surface
water body. Four locations (Weirs 1, 2, 3, and 4) where rainwater runoff flows from Area
1 were identified (Figure 3-6). All four locations are located in the northern portion of
Area 1 and discharge into the drainage ditch located on the south side of the Site entrance
road. Flow in this ditch occurs in a northeasterly direction and exits the West Lake
property through a culvert beneath the entrance road near the property fence-line. From
here, runoff flows in a ditch located along the east side of St. Charles Rock Road and
ultimately into the north surface water body located at the northernmost end of the Site.
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As previously indicated, the ground surface of Area 1 is irregular and some of the
runoff flows into and accumulates in several small topographic depressions in this area.
Standing water of up to six inches in depth has been reported to be present in these
topographic lows following precipitation events.

3.3.3.2 Area 2 Drainage

The majority of the runoff from Area 2 flows into the closed topographic
depression located in the southeastern portion of Area 2. Five locations at which runoff
flows offsite from Area 2 were identified by McLaren/Hart (1996b and 1996¢). Three of
these locations (Weirs 5, 6 and 7) are at the top of the slope above the landfill berm in the
western portion of Area 2 above the buffer on the Ford property. These locations were
identified by erosional runnels. With the exception of one heavy storm in mid-May 1995,
flow was only observed at one of these locations. This location, Weir 5, is located in the
vicinity of the historic berm failure and resulting erosional runoff that led to the
accumulation of radiological impacted soil in the southern portion of the Ford property
(Figure 3-6). At the other two locations, water has to pond up to a sufficient height to
over-top a berm at the top of the landfill slope before any flow will occur. Based on
observations made throughout the course of the RI field investigations, it was concluded
by McLaren/Hart that this is not a frequent occurrence.

Two additional locations (Weirs 8 and 9) of offsite flow are located in the southern
portion of Area 2 near the roadway in the area used for storage of roll-off bins (Figure 3-
6). These areas appear to be areas where runoff occurs primarily as sheet flow and
extensive erosional runnelling was not observed in this area. Runoff from the roll-off
storage bin area and the demolition landfill area commingles with runoff from Area 2 in
the vicinity of Weirs 8 and 9.

3.3.4 Surface Water

There are two surface water bodies present in the vicinity of OU-1. These are the
north surface water body and the flood control channel associated with Earth City (Figure
3-6). There are two additional surface water bodies present, the surface water detention
pond and the leachate lagoon that are associated with the current landfilling operations.
As discussed above, runoff from Area 2 has not reached the flood control channel. In
addition, the surface water detention pond and the leachate lagoon are all hydraulically
isolated from Area 1 and Area 2 so they cannot receive any surface water runoff from
these regions.

The north surface water body receives water from the drainage ditch that separates
St. Charles Rock Road from the Site. The body contains water throughout the year.
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Measurements made by McLaren/Hart indicate a water level fluctuation between
approximately 435.4 and 437.3 feet (NVGD).

The flood control channel is part of an extensive set of interconnected channels
that are used to maintain drainage within Earth City. Water levels in the channel generally
remain relatively constant throughout the year. The water level is changed by the City of
Earth City as necessary by pumping large volumes of water to the Missouri River.
Measurements made by McLaren/Hart indicate a water level fluctuation between
approximately 432.5 and 434.5 (NVGD).

3.3.5 Land Use

The Site is located in a predominately industrial area. The southern portion of the
Site is zoned M-1 (manufacturing district, limited). The southernmost portion of the Site
is permitted for active sanitary landfill operations (Permit No.118912). Although the
northern portion of the Site is zoned R-1 (one family dwelling district), a deed restriction
has been recorded against the entire Site to prohibit residential use and groundwater use.
The deed restriction cannot be terminated without the written approval of the current
owners, MDNR and EPA.

The property to the north of the Site, across St. Charles Rock Road, is moderately
developed with commercial, retail and manufacturing operations. The Earth City
industrial park is located adjacent to the Site on the west, across Old St. Charles Rock
Road. The nearest residential development, “Spanish Village”, is located to the south of
the Site near the intersection of St. Charles Rock Road and I-270 approximately % mile
from Area 1 and one mile from Area 2. Mixed commercial, retail, manufacturing and
single family residential uses are present to the southeast of the Site. The land use zoning
for the Site and surrounding area is shown on Figure 3-4.

3.3.6 Biota

An assessment of the plant communities present at the Site, the potential for the
presence of threatened or endangered species and a description of the types of wildlife
observed to be present at the Site was performed by McLaren/Hart (1996c) as part of the
RU/FS investigations. The results of this survey are presented in the report and are briefly
summarized below.
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3.3.6.1 Plant Communities

Three types of plant communities were identified in Areas 1 and 2. Plant species
identified in both areas are summarized in Table 3-1. These include old field and
hydrophilic plant communities identified in both Areas 1 and 2 and a forest plant
community identified in Area 2 only. The old field plant community consists of open areas
dominated by weedy species such as herbs, grasses and occasional sun-loving, fast-
growing trees. Old fields typically contain annual, biannual and perennial herbaceous
plants, mixed among grasses and a few pioneer woody species (Kricher and Morrison,
1988). The hydrophilic communities are defined as areas, irrespective of size, that contain
ponded water or vegetation typically adapted for saturated soil conditions. Forested plant
communities are dominated by woody plant species (trees) that have a well-developed
canopy and under-story (Kricher and Morrison, 1988).

A fourth plant community, a maintained field community, was identified in areas
adjacent to the Site. Maintained field communities consist of open areas dominated by
grass species. These areas are maintained by mowing at a frequency of at least once per
year.

Area 1 Plant Communiti

Area 1 consists predominantly of old field community dominated by grasses and
various herbaceous plant species interspersed with six small depressions dominated by
hydrophilic vegetation (Figure 3-8). The old field community in Area 1 was dominated by
various grass species such as bluestem, foxtail, and other grasses. Other dominant
herbaceous species noted include goldenrod, nodding thistle and curled dock. Other
species noted included common plantain and field pennycress. No woody species were
observed to be dominant in Area 1.

Six small isolated areas of hydrophilic plant communities were identified in Area 1
(Figure 3-7). These species included herbaceous vegetation such as rushes, curied dock,
and cattail. A green algae, Sprirogyra spp., was also present in two areas in which
standing water was observed. All of the hydrophilic communities were present in small
surface depressions in the landfill cap that likely are the result of differential landfill
subsidence over time and resultant poor surface drainage.

Area 2 mmunities

Area 2 plant communities include an old field community, a forested berm area
dominated by woody vegetation and small isolated hydrophilic communities containing
cattails and other hydrophilic species (Figure 3-8). The old field plant community
dominates the majority of Area 2. This community is present over the majority of the
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landfill surface between the landfill berm on the north and west margins of this area and
the active landfill operations located to the east and south of this area. The old field
community in Area 2 was dominated by invasive herbaceous species such as nodding
thistle, yellow sheet clover and goldenrod. Various grass species were also noted to be
present. Woody species including numerous young stands of staghorn sumac and eastern
cottonwoods were also present in Area 2.

The landfill berm along the north and west boundaries of Area 2 contains a forest
plant community. This community consists of dominantly woody species including eastern
cottonwood, willows, dogwoods and ash trees. A species of grape was the dominant vine
present in the forested community of Area 2. Bedstraw and other old field species are
present along the edge habitat between the forest community and the old field community.

Ten small isolated areas containing plant species typical of hydrophilic
communities were identified in Area 2 (Figure 3-8). In most of these areas, cattails were
the only, or the dominant species present. Similar to Area 1, these areas are present in
small depressions presumably the result of differential settlement in the landfill cap and
resultant obstruction of the surface water drainage in these areas.

Plant Communities in Other Areas at or Near the Site

- Plant communities were characterized for three other areas adjacent to Areas 1 and
2. These include the north surface water body, the south flood control channel and the
uncultivated portion of the Ford property north of Area 2.

The north surface water body is located to the northeast of Area 2 at the
northernmost corner of the Site property. A forest-type plant community that includes
eastern cottonwoods, ashes, dogwoods, and willows dominate the edges of this surface
water body. The canopy cover and under-story are dense in the vicinity of Area 2. The
vegetation associated with the north surface water body is a continuation of the adjacent
plant community located on the landfill berm on the north and west margins of Area 2.
The banks of the north surface water body are not well defined and at the time of the plant
assessment, water flow appeared to be very slow to non-existent in the north surface
water body.

The south flood control channel is located off of the Site on property associated
with the Earth City development. Access to the south flood control channel from the Site
is restricted by a fence. The south flood control channel consists of well-defined, man-
made bed and banks. The shores of the flood control channel consist of a maintained field
community.

The Ford property located to the north and west of Area 2 consists of an old field
community. This area is not currently farmed and has not been farmed since the 1980’s.
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Dominant plant species in this area include nodding thistle, goldenrod, daisy fleabane,
yellow sweet clover and various grasses.

3.3.6.2 Threatened and Endangered Species

Federal and State listings of threatened and endangered species were requested
from the U.S. Fish & Wildlife Service (USFWS) and from the Missouri Department of
Conservation (MDOC) by McLaren/Hart as part of their activities related to preparation
of the RI/FS Work Plan (McLaren/Hart, 1994). The USFWS responded that “No
federally-listed endangered or threatened species occur in the project area” (USFWS,
1994). The MDOC responded that “Department staff examined map and computer files
for federal and state threatened and endangered species and determined that no sensitive
species or communities are known to occur on the immediate Site or surrounding area”
(MDOC, 1994).

Subsequent to these letters, Ms. Cherri Baysinger-Daniels of the Missouri
Department of Health (MDH) stated that on October 23, 1994 she observed a Western
Fox Snake (Elaphe vulpina vulpina), a Missouri state-listed endangered species, at the
Site. The western fox snake is a marsh-dwelling member of the rat snake group (MDOC,
1992). This snake is believed to be an inhabitant of open grasslands and the borders of
woods. In Missouri, the fox snake has been found near large natural marshes (MDOC,
1992). The western fox snake has currently been documented to be present only in St.
Charles and Lincoln counties (MDOC, 1994 and 1995).

In response to Ms. Baysinger-Daniels’ observation, McLaren/Hart requested
another data base search of the western fox snake’s distribution in Missouri
(McLaren/Hart, 1996¢). This second search indicated that there were no records of
occurrences of the western fox snake reported for St. Louis County, Missouri. If Ms.
Baysinger-Daniels’ preliminary observation had been verified, the presence of the western
fox snake at the Site would represent a new location for this species and a new county
record. A voucher specimen is required to adequately document a new county record
(MDOC, 1995). A photograph of a specimen, showing both the dorsal and ventral views,
would suffice as a voucher specimen (MDOC, 1995). As a voucher specimen was not
obtained, Ms. Baysinger-Daniels’ observation alone is insufficient to verify an occurrence
of the western fox snake in St. Louis county.

During the field survey, McLaren/Hart examined areas most likely to be inhabited
by the western fox snake in an effort to verify and document Ms. Baysinger-Daniels’
observation. Each vegetative community, with emphasis on marshy areas, was
qualitatively examined for the presence of the western fox snake or other reptiles. The
reptile search was performed concurrently with the evaluation of the vegetative
communities. Basking areas, large rocks, logs and pieces of plywood were examined for
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the presence of snakes. No specimens of the western fox snake were observed during the
biological survey.

3.3.6.3 Site Wildlife

Numerous species and signs of species of wildlife were observed to be present in
the Site area during the activities associated with the biological survey. Deer tracks
(Odocoileous spp.) were noted by McLaren/Hart (1996¢) in Radiological Area 2 and on
the adjacent Ford property. Based on the home range of deer, it is likely that all areas of
the Site are accessible to this species. Rabbits (Syhilgus floridanus) or signs of rabbits
were observed in Radiological Areas 1 and 2, areas surrounding the north surface water
body and the Ford property. It is likely that rabbits are cosmopolitan throughout the Site.
Other cosmopolitan species include red-winged black birds (deqlaius phoeniceus), robins
(Turdus migratorius) and occasionally crows (Corvus brachynchos).

A great blue heron (Ardea herodias), a piscivorous bird, was observed flying
above the Site and landing in the south flood control channel (McLaren/Hart, 1996¢).
This species is likely to use aquatic habitats both on and offsite, but it will feed only in
those waters containing prey species of fish and amphibians.

Several pellets containing fur were observed in Areas 1 and 2 and a relatively large
den was observed in the landfill berm along the northwest side of Area 2 (McLaren/Hart,
1996¢). These pellets and the den were possibly due to coyotes (Canis latrans), red fox
(Vulpes) or possibly both. The home range of these species is large enough to include the
entire Site and the presence of rabbits suggests a food source for these species
(McLaren/Hart, 1996¢).

34 Subsurface Features

The subsurface conditions beneath the landfill consist of municipal refuse,
construction and demolition debris, other wastes and the associated soil cover materials,
alluvial deposits and limestone, dolomite and shale bedrock.

3.4.1 Landfill Deposits

The various areas of landfill activities were previously described in Section 3.2.
The deposits associated with past landfilling primarily include municipal refuse,
" construction and demolition fill and associated soil cover. The configuration of the landfill
deposits in Radiological Areas 1 and 2 and the associated radiological impacted soil
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materials will be addressed as part of the discussions of source areas in Section 4 of this
report.

342 Geology

The geology of the Site area consists of Paleozoic age sedimentary rocks overlying
Pre-Cambrian age igneous and metamorphic rocks. The Paleozoic bedrock is overlain by
unconsolidated alluvial and loess deposits of recent (Holocene) age. A generalized
stratigraphic column for the St. Louis area is presented on Figure 3-9.

3.4.2.1 Bedrock Geology

The lowermost bedrock unit beneath the Site consists of Pre-Cambrian igneous
and metamorphic rocks that are overlain by cherty dolomite, siltstone, sandstone and shale
of Cambrian age. These deposits are overlain by approximately 2,300 feet of limestone,
dolomite, shale and sandstone of Ordovician age which in turn are overlain by
approximately 200 feet of cherty limestone’s of Silurian age. Devonian age sandstone,
limestone and shale deposits lie unconformably on the Silurian age deposits.

The uppermost bedrock units in the vicinity of the Site consist of Mississippian age
limestone and dolomite with inter-bedded shale and siltstone layers of the Kinderhookian,
Osagean, and Meramecian Series. The Kinderhookian Series is an undifferentiated
limestone, dolomitic limestone, shale and siltstone unit ranging in thickness from 0 to 122
feet in the St. Louis area. The Osagean Series consists of the Fern Glen Formation, a red
limestone and shale, and the Burlington-Keokuk Formation, a cherty limestone. The Fern
Glen Formation ranges in thickness from 0 to 105 feet and the Burlington-Keokuk
Formation ranges from 0 to 240 feet thick in the St. Louis Area.

The Meramecian Series overlies the Osagean Series rocks. The Meramecian
Series consists of several formations including the Warsaw Formation, the Salem
Formation, the St. Louis Formation, and the St. Genevieve Formation.

Pennsylvanian-age Missourian, Desmoisian, and Atokan formations are present in
some areas above the Mississippian-age rocks. The Pennsylvanian-age rocks consist
primarily of shale, siltstone, and sandstone with silt and clay. These formations range in
combined thickness from 0 to 375 feet in this area. The Atokan-Series Cheltenham
Formation was identified as being present in the landfill soil borrow area located in the
southeastern corner of the Site.
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3.43 Hydrogeology

The hydrogeology of the Site is dominated by a water table aquifer contained
within the alluvial materials beneath the Site and minor groundwater present in fractures
and solution cavities and the primary porosity of the limestone and dolomite bedrock units
beneath the Site.

3.4.3.1 Regional Hydrogeology

Groundwater is present in both the bedrock units and the unconsolidated materials.
The major bedrock aquifers of the St. Louis area include the Cambrian-age Potosi
Dolomite and the Ordovician-age Gasconade Dolomite, Roubidoux Formation and St.
Peter Sandstone.

The Potosi Dolomite can be present in thicknesses of up to 324 feet at an average
depth of 2,240 feet in the St. Louis area. The Gasconade Dolomite and the associated
Gunter Sandstone occur in thickness of up to 280 feet in the St. Louis area. These units
are overlain by the Roubidoux Formation which ranges from 0 to 177 feet thick in the St.
Louis area. The average depth of the Roubidoux Formation is approximately 1,930 feet.
The St. Peter Sandstone lies at a depth of approximately 1,450 feet below ground surface
and can be as much as 160 feet thick. It should be noted that the thickness and depth of
these formations vary throughout the St. Louis area, and they may not be present in some
places. Due to their depth, these formations are generally not used as a source of potable
water. The deeper Cambrian and Ordovician-age aquifers are separated from shallower
units by the Ordovician-age Maquoketa shale that appears to provide confinement for the
underlying deeper aquifers.

Miller et al. (1974) describes the uppermost regional aquifers present in the
Silurian, Devonian, Mississippian and Pennsylvanian- age rocks, as yielding small to
moderated quantities of water ranging from 0 to 50 gpm. The Mississippian-age
Mermecian Series rocks (including the Warsaw, Salem and St. Louis Formations), that
underlie and are present immediately to the west of the Site, are not identified as favorable
for groundwater development due to their generally low yield (less than 50 gallons per

minute [gpm]) (Miller et al., 1974).

The major alluvial aquifers in the area are differentiated to include the Quaternary-
age alluvium and the basal parts of the alluvium underlying the Missouri River floodplain.
These floodplain alluvial aquifers are typically exposed to the surface and can be as much
as 150 feet thick (Miller et al., 1974). Alluvial wells completed in the Mississippi and
Missouri River floodplains are capable of yielding more than 2,000 gpm (Emmett and
Jeffery, 1968).
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3.4.3.2 Water Supply Wells in the Vicinity of the Site

No public water supply wells within the vicinity of the Site obtain any water from
the alluvial aquifer (Foth & Van Dyke, 1989). Twenty-six private water supply wells were
identified in 1989 within a three mile radius of the Site (Foth & Van Dyke, 1989). None
of the wells located within a 1-mile radius of the Site are used as a drinking water source
(Foth & Van Dyke, 1994). The distribution of private wells in the vicinity of the Site is as
follows:

e Four wells are located less than one mile from the Site; however, two no longer
exist and the remaining two are not used as drinking water sources. Their uses are
discussed below;

o Seventeen wells located between one and two miles from the Site including four
wells used for irrigation purposes, one well at an abandoned Site, and twelve wells
used as drinking water sources; and

e Five wells located between two and three miles from the Site, all of which are used
as drinking water sources.

The two private groundwater wells within one mile of the Site are used for
monitoring and commercial purposes, and neither are used as a drinking water source
(Foth & Van Dyke, 1994). These include the private well located at the Old Bridge Bait
Shop that is 5,100 feet northwest from the Site boundary and a private “shop well”
located 4,600 feet northeast from the Site boundary (Figure 3-10). The nearest well
reportedly used as a drinking water source is located approximately 5,300 feet to the north
of the Site (Figure 3-10). The number of private wells has likely decreased since 1989 due
to urban and suburban development and flooding of the area in 1993 and 1995.

3.4.3.3 Site Hydrogeology

The Site is located on the eastern edge of the historic Missouri River Valley along
the transition between the alluvial floodplain to the west and the loess bluffs to the east.
Radiological Areas 1 and 2 are underlain by alluvial deposits of varying thickness. The
landfill debris varies in thickness from 5 to 56 feet, with an average thickness of
approximately 36 feet in Area 1 and approximately 30 feet in Area 2. The underlying
alluvium increases in thickness from east to west beneath Area 1. The alluvial thickness
beneath the southeastern portion of Area 1 is less than 5 feet (bottom elevation of 420 feet
AMSL) while the thickness along the northwestern edge of Area 1 is approximately 80
feet (bottom elevation of 370 feet AMSL). The thickness of the alluvial deposits beneath
Area 2 is fairly uniform at approximately 100 feet (bottom elevation of 335 feet AMSL).
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During the RI investigations, groundwater was generally encountered in the
underlying alluvium near or immediately below the base of the landfill debris. Isolated
bodies of perched water were encountered in two of the 24 soil borings drilled in Area 1
and six of the 40 soil borings drilled in Area 2 as part of the RI field investigations. The
perched water generally occurs in small isolated units at depths varying from five to 30
feet below ground surface (Figure 3-11).

Groundwater flow beneath Radiological Areas 1 and 2 occurs in the underlying
alluvium and is influenced by 1) dewatering effects associated with the former limestone
quarry and the current leachate collection activities, 2) infiltration and localized ponding of
storm water on the surface of the landfill, 3) infiltration through various drainage ditches
located on and off of the Site, and 4) the flood control channel located on the western
margin of Area 2.

Monthly groundwater levels were measured in various wells during the first year of
the RI investigations and on a quarterly basis during the second year. The depth to water
measurements and resulting groundwater elevation data is included in Appendix A. These
data indicate that with the exception of the localized perched water conditions
encountered in isolated areas within the landfill, groundwater generally occurs only in the
underlying alluvium at or below the base of the landfill materials. Depths to groundwater
vary from 15 to 20 feet at the offsite locations, where no filled materials are present, and
up to 60 feet at locations inside the Site boundaries. Groundwater elevations varied
seasonally and were generally lowest during the fall and winter months (September
through March) and highest during the spring and summer months (April through
August).

. The RI data indicate that only a very small amount of relief (less than one foot)
exists in the water table surface beneath the landfill. Based on the water level data, the
inferred direction of groundwater flow beneath Area 1 is to the south toward the active
landfill. Presumably this flow is in response to the active dewatering and leachate
collection activities conducted in conjunction with the landfill operations.

Aquifer testing consisting of slug tests was performed on 18 wells located
throughout the Site to assess the hydraulic conductivity of the underlying alluvium.
Testing was performed on six shallow alluvial wells (wells completed near the top of the
alluvial materials immediately below the landfill materials), six intermediate wells and six
deep wells (wells completed near the base of the alluvium near the bedrock contact).
Results of the aquifer testing indicated that the alluvial materials possess hydraulic
conductivity values on the order of 3 x 107 centimeters per second (cm/sec) ranging from
8.76 x 10 to 8.85 x 102 cm/sec. Although the amount of available data is limited, these
results indicate that the hydraulic conductivity values are slightly greater in the lower
portions of the alluvium. The results of the aquifer testing are summarized in Appendix A.
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Figure 3-1: Site Vicinity Map
(modified from Golder Associates, 1996, Figure 1-1)
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Figure 3-2: Site Location Map
(modified from Golder Associates, 1996, Figure 1-2
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4. SOURCE DISTRIBUTION

This section summarizes the location, extent and composition of the materials that
could act as a source of radionuclides to the potential transport pathways (source
materials) in Area 1 and Area 2. Generally, review of the boring log data indicates that
the distribution of radiological materials are interspersed and interlayered within the solid
waste. Figure 4.1 summarizes the approximate extent of radionuclides exposed at the
surface based upon concentrations of radionuclides above surface reference levels. Figure
4.2 summarizes the approximate extent of radionuclides in the subsurface based on
concentrations of radionuclides above subsurface reference levels, down-hole gamma
readings with maximum peaks at or above 6,000 counts per minute, the overland gamma
survey results, and radon levels in excess of standards (see discussion below).

Tables 4-1 through 4-4 summarize the calculated background value, the number of
borings with samples containing radiological levels above background levels but below the
reference levels and the number of borings with samples containing radiological levels
above the reference levels for the surface samples in Area 1 (Table 4-1), the subsurface
samples in Area 1 (Table 4-2), the surface samples in Area 2 (Table 4-3) and the
subsurface samples in Area 2 (Table 4-4). Complete summaries of all data are in
Appendix A. The background levels were calculated by McLaren/Hart from values
measured at four background sampling locations. Two of these locations were between
1,200 and 1,500 feet south of the southeastern corner of the Site in the borrow area for
the existing active landfill. One sample was collected from the Ford property west of the
Site. The final sample was collected north of the landfill on the northern side of St.
Charles Rock Road. These tables summarize the range of radionuclides found in the
source materials from Area 1 and Area 2 and provide an indication of the frequency
individual radionuclides exceed the set background and resulting reference levels.

For purposes of these tables and the ensuing discussions, the reference levels are
based on the EPA “Health and Environmental Protection Standards for Uranium and
Thorium Mill Tailings” as set forth in Title 40, Part 192, Sections 12 and 41. These
standards state that:

The concentration of radium-226 (or radium-228) in land averaged over
any area of 100 square meters shall not exceed the background level by
more than - (1) 5 pCi/g, averaged over the first 15 cm of soil below the
surface, and (2) 15 pCi/g, averaged over 15 cm thick layers of soil more
than 15 cm below the surface.

These standards are only applicable to uranium and thorium mill tailings sites, and
no evaluation of potentially applicable or relevant and appropriate requirements (ARARs)
has been completed for the West Lake Site. However, in the absence of any established
applicable standards, these values are included as a point of reference solely for use during
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the initial evaluation of the Site investigation data. In addition, although the EPA
standards are only applicable to radium-226 and radium-228, they have also been utilized
in the tables in this section to assist in the evaluation and summary of the occurrences of
the other radionuclides detected in both Area 1 and-Area 2. Standards appropriate for use
at this Site will be developed as part of the BRA.

4.1 Source Distribution in Area 1 Soils

The boundaries of Area 1 have been defined based on the results of the overland
gamma survey, the down-hole radiological logging effort and the collection and analysis of
soil samples from various soils borings. The radiological activity defined by the soils
borings, borehole logging, and soil sample analysis program is generally within the
overland gamma survey boundaries for Area 1.

4.1.1 Areal Surface Source Distribution

Only two of the nine surface samples in Area 1 contained radionuclides with
activities above the reference levels (Figure 4-1). These two samples were obtained from
borings WL-106 and WL-114. It should be noted that the analytical results from the soil
samples from boring WL-114 indicated that, although the surface sample contained levels
of radionuclides above the surface reference levels, the down-hole gamma log indicated
that the highest gamma activity occurred at a depth of 4 to 5 feet. Boring WL-114 was
thus included within the boundaries of both the surface and the subsurface areas of
affected materials.

The approximate region in Area 1 containing locations with surface soil sample
analytical results above surface reference levels or down-hole radiological logs with
gamma readings with maximum peaks at or above 6,000 counts per minute is shown on
Figure 4-1. This area includes approximately 88,900 square feet. Based upon a 6 inch
depth that is consistent with the definition of surface materials in the EPA uranium and
thorium mill tailings standards discussed above, the surface materials including both the
impacted soils that are acting as a source and the associated refuse, debris, and fill
materials are estimated at 44,400 cubic feet or 1,640 cubic yards. Assuming a solid waste
density of 800 pounds per cubic yard (Tchobanoglous et al., 1977), this volume would
equate to approximately 650 tons.

The radon flux measurement activities completed by EMSI in June 1997 and discussed
in detail in Section 5.1.1 below indicated that two sample locations had measured radon
flux levels above the 20 pCi/m’s standard for radon emissions from the disposal of
uranium mill tailings as promulgated in 40 CFR Part 61. As discussed above for the
reference levels, these standards are only applicable to uranium mill tailings sites. No
evaluation of potentially applicable or relevant and appropriate requirements (ARARSs) has
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been completed for the Site. Although the EPA standard is only applicable to uranium mill
tailings, it is referenced in this report to assist in the evaluation of the significance of the
radon flux measurement results.

Both of the locations where radon flux values were measured above the uranium mill
tailing standard were inside of the boundary defined by the soil samples, overland gamma
survey and down-hole gamma logs, so no additional area was added to the boundaries
shown on Figure 4-1.

4.1.2 Area 1 Subsurface Source Distribution

Area 1 contains two sub-areas that contain radiological materials at two differing
depths. In the northeastern part of Area 1, an area contains radiological materials at a
general depth between 5 and 7 feet, although deeper intervals are present near borings
PVC-28 and PVC-38 (Figure 4-2). The second area where radiological material is present
at depth is in the southwestern part of Area 1. This area generally contains radiological
materials at a depth between O and 5 feet (Figure 4-2).

Figure 4-2 displays the borings with subsurface samples containing radionuclides
above the subsurface reference levels in Area 1. A total of four borings (WL-105, WL-
106, WL-114, and WL-118) consistently contained radionuclide levels above the reference
levels. Two additional borings, WL-112 and WL-117, contained levels of thorium-230
above reference levels. The levels of the other radionuclides in the samples from these
two borings were less than the reference levels but they generally did exceed background
levels so these two borings were also assumed to represent areas exceeding the reference
levels.

Figure 4-2 shows the approximate region of the subsurface materials that are
acting as a potential source to the migration pathways in Area 1. This area was delineated
based on the surface soil sample analytical results that included radionuclides above the
subsurface reference levels or the results of down-hole radiological logging that showed
gamma readings with maximum peaks at or above 6,000 counts per minute in the borings,
or both. This area includes approximately 198,000 square feet. An average thickness of
8.33 feet was derived for these materials from the eight borings containing intervals with
down-hole gamma readings with maximum peaks at or above 6,000 counts per minute as
shown on Figure 4-2. Based upon the above surface area and average thickness, the
volume of potential source materials is estimated at 1,650,000 cubic feet or 61,000 cubic
yards. This volume includes both the impacted soil and the associated refuse, debris, and
fill materials. Assuming a solid waste density of 800 pounds per cubic yard
(Tchobanoglous et al., 1977), this volume would equate to approximately 24,400 tons.

The two locations described in Section 4.1.1 above with the radon flux
measurements exceeding 20 pCi/m’s were within the subsurface boundaries as shown on
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Figure 4-2; therefore, incorporation of the radon data does not change the volume of mass
estimated for the subsurface materials.

4.2 Source Distribution in Area 2 Soils

The boundaries of Area 2 have been defined based on the results of the overland
gamma survey, the down-hole radiological logging effort and the collection and analysis of
soil samples from various soils borings. The radiological activity defined by the soils
borings, borehole logging, and soil sample analysis program is generally within the
overland gamma survey boundaries for Area 2.

42.1 Area 2 Surface Source Distribution

Only three of the 15 surface soil samples (ten from drilled borings and five from
hand auger borings) consistently displayed radionuclide levels above the reference levels
(Figure 4-1). These locations include the surface samples obtained at the locations of soil
borings WL-206, WL-209 and WL-210. In addition to these three locations, the surface
sample from hand auger boring WL-243 displayed levels of thorium-230, lead-210 and
protactinium-231 above surface reference levels. Only the thorium-230 values from this
boring was substantially above the surface reference level.

Five additional surface soil locations (soil borings WL-213, WL-222, and WL-235
and hand auger borings WL-242 and WL-244) displayed levels of thorium-230 above the
surface reference levels. In the surface sample from boring WL-222, the thorium-230
decay products were detected at levels just slightly above background levels but less than
reference levels. The area defined by hand borings WL-242, WL-243 and WL-244 was
not included inside the boundaries of the area of surface materials exceeding reference
standards because it appears to be associated with deposition of runoff sediments rather
than surface exposure of in-place material. Moreover, the down-hole logs from the
borings southwest of these hand borings did not exhibit gamma readings with maximum
peaks at or above 6,000 counts per minute at depths shallower than 3 feet.

The radon flux measurement activities completed by EMSI in June 1997 indicated
that only two sample locations in Area 2 had measured flux levels above the 20 pCi/m’s
standard for radon emissions for uranium and thorium mill tailings (WL-209 and WL-223,
Figure 4-1). Based upon the radon flux reading from boring WL-223 and the presence of
thorium-230 above surface reference levels, the boundary for surface exposure of
radionuclides was drawn to include this region.

The approximate region in Area 2 containing locations with surface soil sample
analytical results above surface reference levels or locations with down-hole radiological
logs with gamma readings with maximum peaks at or above 6,000 counts per minute, or
locations with radon flux emissions above 20 pCi/m’s is shown on Figure 4-1. This area is
approximately 504,000 square feet. Based upon a 6 inch depth that is consistent with the
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definition of surface materials in the EPA uranium and thorium mill tailings standards
discussed above, the surface materials including refuse, debris, and fill materials that are
acting as a source are estimated at 252,000 cubic feet or 9,300 cubic yards. This volume
includes both the impacted soil and the associated refuse, debris, and fill materials.
Assuming a solid waste density of 800 pounds per cubic yard (Tchobanoglous et al.,
1977), this volume would equate to approximately 3,700 tons.

422 Area 2 Subsurface Source Distribution

Area 2 also includes two sub-areas that contain radiological materials at two
differing depths. In the northern part of Area 2, an area contains radiological materials at
a general depth between 3 and 7 feet, although radionuclide concentrations above
subsurface reference levels were present in this sub-area to a depth of 9 feet at boring
PVC-19. The second area where radiological material is contained at depth is in the
southern part of Area 2. This second area generally contains radiological materials at
depths between 0 and 10 feet.

Figure 4-2 displays the locations of the borings with subsurface samples that
contained radionuclides above subsurface reference levels in Area 2. A total of four of the
45 soil borings in Area 2 had subsurface samples that consistently contained radionuclide
levels above the reference levels. These borings include WL-209, WL-210, WL-216, and
WL-234.

Two other borings (WL-211 and WL-241) also contained subsurface levels of
lead-210 above its reference level. Subsurface samples from twelve borings reportedly
contained levels of thorium-230 above the subsurface reference levels. These locations
included WL-208, WL-211, WL-212, WL-214, WL-222, WL-226, WL-227, WL-230,
WL-231, WL-233, WL-241, and WL-242 (hand boring sample from 2 feet). The
boundary defining the extent of subsurface radxologlca.lly-aﬂ'ected materials was drawn to
include all of these borings.

The two locations with radon flux measurements above 20 pCi/m’s (WL-209 and
WL-223) were within the boundaries shown on Figure 4-2; therefore incorporation of the
radon flux data does not change the volume of mass estimated for the subsurface
materials.

The approximate limit in Area 2 containing locations with either subsurface soil
sample analytical results above subsurface reference levels or down-hole radiological logs
with gamma readings with maximum peaks at or above 6,000 counts per minute is shown
on Figure 4-2. This area includes approximately 785,000 square feet. An average
thickness of 4.25 feet was derived for these materials from the 15 borings containing
intervals with down-hole gamma readings with maximum peaks at or above 6,000 counts
per minute as shown on Figure 4-2. Based upon the above surface area and average
thickness, the volume of potential subsurface source materials is estimated at 3,340,000
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cubic feet or 124,000 cubic yards. This volume includes both the impacted soil and the
associated refuse, debris, and fill materials. Assuming a solid waste density of 800 pounds
per cubic yard (Tchobanoglous et al., 1977), this volume would equate to approximately
49,600 tons.

4.2.3 Ford Property Source Distribution

Borings WL-201 through WL-206 were advanced by McLaren/Hart to
characterize the Ford property northwest of Area 2. Eight additional locations were
sampled by EMSI during May 1997 (locations FP-1 through FP-8 on Figure 4-3).

Table 4-5 summarizes the analytical results. The data indicate that thorium-230,
radium-226, lead-214, bismuth-214, lead-210, protactinium-231, actinium-227, radium-
223, and thorium-232 are all present in the surface sample from WL-206 at activities
above the surface reference levels. Thorium-230 is present in the surface samples above
the reference level at locations FP-1, FP-5 and FP-8. Radium-226 is present in the surface
sample from FP-4 above the reference level. None of the samples collected 6 inches or
more below the ground surface contained any radionuclides with activities above the
reference levels.

Figure 4-3 shows the assumed extent of materials containing radionuclides on the
Ford property. Based upon an areal extent of 205,00 square feet and an assumed
maximum depth of 6 inches, the volume of affected soil on the Ford property is estimated
at 3,800 cubic yards.
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Table 4-1 : Summary of Radiological Levels for Surface Materials in Area 1

Radiological Background > Background but < Reference | Reference Levels > Reference Level
Constituents Value
(mean + 2 std. dev.) # Detects Range Surface-subsurface # Detects Range
: Uranium - 238 Decay Series
Uranium-238 2.24 1 2.33 7.24 17.24 3 87-105
Thorium-234 2.76 0 7.76 17.76 1 180
Uranium-234 2.73 1 2.94 7.73 17.73 3 105-110
Thorium-230 2.45 0 7.45 17.45 3 9,700-57,000
Radium-226 1.30 1 1.53 6.30 16.30 3 906-910
Lead-214 1.13 4 1.16-1.65 6.13 16.13 3 650-1100
Bismuth-214 1.61 0 6.61 16.61 3 908-1000
Lead-210 3.77 0 8.77 18.77 4 860-1040
Uranium — 235 Decay Series
Uranium-235/236 1.15 1 .57 6.15 16.15 3 6.86-19.5
Proactinium-231 NE 0 5.0 15.0 4 156-610
Actinium-227 NE 0 5.0 15.0 3 118-305
Radium-223 NE 4 0.87-1.16 5.0 15.0 4 113-939
' Thorium - 232 Decay Series
Thorium-232 1.55 0 6.55 16.55 4 18.1-40
Radium-228 2.37 0 7.37 17.37 0
Thorium-228 1.33 1 1.96 6.33 16.33 0
Radium-224 NE 1 2.95 5.0 15.0 2 1760
Lead-212 2.26 0 7.26 17.26 0
Bismuth-212 NE 0 5.0 15.0 0
Thallium-208 0.71 1 0.79 5.71 15.71 1 6.84

Notes:  All units in pCi/g.
NE = Not established, all background samples below minimum detectable activity.
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Table 4-2 : Summary of Radiological Levels for Subsurface Materials in Area 1

Radiological Background > Background but < Reference | Reference Levels > Reference Level
Constituents Value
(mean + 2 std. dev.) # Detects Range Surface-subsurface # Detects Range

Uranium — 238 Decay Series

Uranium-238 2.24 8 2.89-6.94 7.24 17.24 3 17.8-147

Thorium-234 2.76 0 1.76 17.76 1 55.9

Uranium-234 2.73 7 2.92-15.6 7.73 17.73 1 154

Thorium-230 245 4 4.18-7.52 7.45 17.45 12 23.2-7853

Radium-226 1.30 12 1.31-6.3 6.30 16.30 5 18.4-128

Lead-214 1.13 16 1.14-7 6.13 16.13 5 19.1-110

Bismuth-214 1.61 8 2.53-6.5 6.61 16.61 5 18.1-128

Lead-210 3.77 6 5.1-17 8.77 18.77 4 47.5-212
Uranium — 235 Decay Series

Uranium-235/236 1.15 1 1.46 6.15 16.15 0

Proactinium-231 NE 5 11.1 5.0 15.0 3 26.9-73.2

Actinium-227 NE 6 6.3 5.0 15.0 2 18.5-43.8

Radium-223 NE 5 6.67 5.0 15.0 3 16.1-44.3
Thorium — 232 Decay Series

Thorium-232 1.55 5 1.64-10.3 6.55 16.55 0

Radium-228 2.37 0 7.37 17.37 0

Thorium-228 1.33 2 1.55 6.33 16.33 0

Radium-224 NE 29 6.48 5.0 15.0 1 39.1

Lead-212 2.26 0 7.26 17.26 0

Bismuth-212 NE 19 4.5 5.0 15.0 0

Thallium-208 0.71 0 5.71 15.71 0

Notes: All units in pCi/g.
NE = Not established, all background samples below minimum detectable activity.
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Table 4-3 : Summary of Radiological Levels for Surface Materials in Area 2

Radiological Background > Background but < Reference | Reference Levels > Reference Level
Constituents Value
(mean + 2 std. dev.) # Detects Range Surface-subsurface # Detects Range

Uranium — 238 Decay Series

Uranium-238 2.24 2 3.1-3.63 7.24 17.24 2 49.7-251

Thorium-234 2.76 0 7.76 17.76 2 182-263

Uranium-234 2.73 3 3.3-5.22 71.73 17.73 3 7.93-2,050

Thorium-230 2.45 1 6.15 7.45 17.45 8 20.8-1,320

Radium-226 1.30 3 1.54-4.78 6.30 16.30 5 6.73-1,097

Lead-214 1.13 13 1.28-5.26 6.13 16.13 3 8.8-294

Bismuth-214 1.61 3 1.76-4.2 6.61 16.61 1 7.3

Lead-210 3.77 2 3.994.05 8.77 18.77 4 9.58-575
Uranium — 235 Decay Series

Uranium-235/236 1.15 5 1.21-5.35 6.15 16.15 9 17.6-75.5

Proactinium-231 NE 11 0.75-2.41 5.0 15.0 6 26.9-544

Actinium-227 NE 9 0.42-0.58 5.0 15.0 3 15-305

Radium-223 NE 6 0.16-0.39 5.0 15.0 3 58.3-469
Thorium - 232 Decay Series

Thorium-232 1.55 0 6.55 16.55 5 6.73-4,330

Radium-228 2.37 0 7.37 17.37 0

Thorium-228 1.33 1 4.97 6.33 16.33 0

Radium-224 NE 3 3.09-3.4 5.0 15.0 2 127-6,580

Lead-212 2.26 0 7.26 17.26 0

Bismuth-212 NE 0 5.0 15.0 0

Thallium-208 0.71 0 5.71 15.71 0

Notes: Al units in pCi/g.
NE = Not established, all background samples below minimum detectable activity.
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Table 4-4 : Summary of Radiological Levels for Subsurface Materials in Area 2

Radiological Background > Background but < Reference | Reference Levels > Reference Level
Constituents Value
(mean + 2 std. dev.) # Detects Range Surface-subsurface # Detects Range

Uranium — 238 Decay Series

Uranium-238 2.24 5 2.8-15.5 7.24 17.24 5 43.8-138

Thorium-234 2.76 0 1.76 17.76 7 24.5-774

Uranium-234 2.73 3 2.9-6.02 7.73 17.73 9 39.3-1,930

Thorium-230 2.45 1 4.22 7.45 17.45 12 25.8-83,000

Radium-226 1.30 2 3.26-5.1 6.30 16.30 9 30.2-3,060

Lead-214 1.13 34 1.17-11.4 6.13 16.13 8 60.7-22,00

Bismuth-214 1.61 12 1.32-1.81 6.61 16.61 4 24.5-3,060

Lead-210 3.77 6 4.51-12.5 8.77 18.77 8 45.4-1,300
Uranium — 235 Decay Series

Uranium-235/236 1.15 38 1.17-14.1 6.15 16.15 25 16.2-57,300

Proactinium-231 NE 70 33-12.5 5.0 15.0 9 85.9-1,100

Actinium-227 NE 40 43-12.6 5.0 15.0 8 93.2-3,150

Radium-223 NE 27 .07-9.83 5.0 15.0 9 22.4-5,270
Thorium — 232 Decay Series

Thorium-232 1.55 4 1.76-3.84 6.55 16.55 5 106-180 .

Radium-228 2.37 3 14.5-16.7 7.37 17.37 0

Thorium-228 1.33 3 1.5-4.59 6.33 16.33 0

Radium-224 NE 22 2.21-12 5.0 15.0 0

Lead-212 2.26 3 2.49-10.8 7.26 17.26 1 8.2

Bismuth-212 NE 5 .67-1.86 5.0 15.0 0

Thallium-208 0.71 5 1.13-7.9 5.71 15.71 0

Notes: All units in pCi/g.
NE = Not established, all background samples below minimum detectable activity
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Table 4-5 : Ford Property Analytical Resuits

Sample ID| Sample | Sample |Uranium-|Uranium-|Thorium-|Radium-| Lead- |Bismuth- | Lead- |Uranium-|Proactinium-| Actinium-|Radium-
Date Depth 238 234 230 226 214 214 210 | 235/236 231 227 223
Surface Reference Standard | 7.24 7.73 7.45 6.3 6.13 6.61 8.77 6.15 5 5 5
Subsurface Reference Standard 17.24 17.73 17.45 16.3 16.13 16.61 18.77 | 16.15 15 15 15
FP1 0-3 12-May-97 0.25 0.81 0.73 128 <7.23 <0.98 <1.25| <1460 0.15 <6.1 <281 <132
FP1 0-3 12-May-97 0.25 0.8 0.84 1.39 7.19 1.68 <1.00| <4.47 0.15 <8.11 <2.12 <4.5
FP1 12-24 | 12-May-97 2.00 0.75 0.69 1.16] <494 0.73 <1.14] <3.83 0.13 <6.26 <1.38[ <298
FP2 0-3 12-May-97 0.25 1.17 1.08 292 <6.28 0.75 <1.27] 4.96 0.14 <8.77 <1.69] <4.05
FP2 12-24 | 12-May-97 2.00 0.94 0.78 1.24 7.99 <1.22 <1.29] <3.66 0.26 <8.86 <196 <4.76
FP3 0-3 12-May-97 0.25 0.79 0.69 1.26] <6.23 <0.89 <1.11] <4.30 0.063 <8.34 <2.23] <481
FP3 12-24 | 12-May-97 2.00 2.62 1.94 1.26] <4.24 1.03 <101} <3.19 0.38 <4.24 <0.95|] <242
FP4 0-3 12-May-97 0.25 0.96 1.01 2.61 9.06 1.00 <1.20f 4.35 0.11 <6.8 <148 <388
FP4 12-24 | 12-May-97 2.00 0.84 0.71 220 <5.58 1.13 <1.28] 3.97 0.095 <8.97 <221} <484
FP5 0-3 12-May-97 0.25 1.05 0.84 28.6 4.08 1.54 <0.65| <811 0.062 <5.21 <139 <7.38
FP5 12-24 | 12-May-97 2.00 1.20 1.11 531 <6.04 1.07 <1.05] 4.62 0.22 <1.37 <195 <466
FP6 0-3 12-May-97 0.25 091 0.73 120] <5.59 0.82 <1.25|] <2.78 0.07 <6.66 <1.52| <342
FP6 12-24 | 12-May-97 2.00 1.07 0.86 1.80] <3.25 <0.92 <0.96] <3.73 0.093 <5.87 <1.36] <3.25
FP7 0-3 12-May-97 0.25 0.82 0.88 2.08 4.72 0.85 <0.89| <3.22 0.15 <7.08 <142} <3.22
FP7 12-24 | 12-May-97 2.00 0.71 0.65 1.51] <6.63 1.12 <0.95| <3.98 0.05 <6.77 <1.71] <398
FP8 0-3 12-May-97 0.25 0.81 0.95 21.8 <5.22 1.49 <1.15| 4.96 0.11 <6.96 <1.33] <3.96
FP8 1-2 12-May-97 2.00 1.15 1.28 3250 12.20 1.50 <1.83] <49 0.18 <1.65 <2.04f <492

Note: All units in pCi/l, except depth (feet)
< indicates sample resuit is below specific MDA
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Table 4-5 : Ford Property Analytical Results (continued)

Sample ID| Sample | Sample | Thorium-| Radium- | Thorium-| Lead- |Bismuth-|Thallium-

Date Depth 232 228 228 212 212 208

Surface Reference Standard 6.55 7.37 6.33 7.26 5 571

Subsurface Reference Standard 16.55 17.37 16.33 17.26 15 15.71
FP1 0-3 12-May-97 0.25 1.10] <2.13 1.15| <097 <5.69 <0.51
FP1 0-3 12-May-97 0.25 1.06 <2.06 1.22 0.92 <5.36 <0.53
FP1 12-24 | 12-May-97 2.00 0.84 <2.29 0.93 0.80 <5.82 <0.5
FP2 0-3 12-May-97 0.25 1.08 <2.85 1.20 124 <6.71 <0.62
FP2 12-24 | 12-May-97 2.00 1.13 <2.61 1.17 141 <6.62 <0.59
FP3 0-3 12-May-97 0.25 0.85 <2.05 0.90 1.13 <4.13 <0.51
FP3 12-24 | 12-May-97 2.00 0.91 <1.66 0.78 0.88 <4.24 0.44
FP4 0-3 12-May-97 0.25 1.16 <2.60 1.53 1.15 <4.36 <0.61
FP4 12-24 | 12-May-97 2.00 1.28 <1.73 1.42 1.23 <7.11 <0.58
FPS 0-3 12-May-97 0.25 1.38 <0.94 1.46 1.14 <2.96 0.46
FP5 12-24 | 12-May-97 2.00 1.20 <1.96 1.25 0.93 <6.68 <0.48
FP6 0-3 12-May-97 0.25 0.95 <4.56 0.97 1.26 <6.74 <0.48
FP6 12-24 | 12-May-97 2,00 1.2 <1.95 091 <0.76 <6.09 <0.49
FP7 0-3 12-May-97 0.25 1.14] <178 1.08 1.59 <5.54 <0.39
FP7 12-24 | 12-May-97 2.00 0.10 <2.13 1.18] <0.72 <6.19 <0.52
FP8 0-3 12-May-97 0.25 1.57 <1.68 1.37 0.98 <5.67 <0.57
FP8 1-2 12-May-97 2.00 1.73 <3.06 1.78 1.51 <8.59 0.59

Note: All units in pCi/l except depth (feet)
< indicates sample result is below specific MDA
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5. IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS AND
EXTENT OF MIGRATION

This section identifies the potential exposure pathways at the Site and discusses the

extent of affected material migration for each pathway. The potential pathways include:

Airborne transport of radon gas and radionuclides in fugitive dust;

Direct exposure to source materials;

Rainwater runoff transport of radionuclides in the on-site and offsite water;
Transport of radionuclides in the on-site and offsite erosional sediments;

Sediment transport from the berm on the northwestern boundary of Area 2 onto
the Ford property;

Direct exposure to seeps;
Migration of perched water or leachate seeps offsite; and

Leaching of radionuclides downward to the underlying groundwater and potential
for offsite migration.

Data from both the McLaren/Hart and the EMSI field programs are summarized as
necessary. A complete listing of all the analytical results from both programs and sample
location figures are included in Appendix A. The original laboratory reports for the
McLaren/Hart data are included in the appropriate reports. The original laboratory
documents for the EMSI effort will be submitted under separate cover.

5.1

Airborne transport

Radionuclides can be transported to the atmosphere either as a gas in the case of

the various radon isotopes or as fugitive dust in the case of the other radionuclides. Both
potential pathways are evaluated below based on Site-specific data.
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5.1.1 Radon Gas

Radon gas is discharged as a result of the decay of radium. The radon gas could
potentially follow two pathways:

e Radon could be discharged directly to the surface where it could be inhaled on-site
or be transported by wind offsite; and

e Radon could be discharged in the subsurface and travel laterally along with other
landfill gases until it is able to escape to the surface.

Both potential pathways and the extent of migration are evaluated below.

5.1.1.1 Surface Emission of Radon Gas

The radon flux measurement program completed by EMSI in June 1997 employed
the Large Areas Activated Charcoal Canisters (LAACC) method presented in Method
115, Appendix B, 40 CFR, Part 61. This method was established to measure radon flux
values on uranium mill tailing piles. Radon flux was measured rather than concentration
because no structures are present in either Area 1 or Area 2 that would result in the build-
up of radon concentrations. Instead, the potential transport pathway is the migration of
the gas through the atmosphere.

The radon flux measurements were made at locations adjacent to each of the random
boring locations within the grids established for the soil sampling programs within Area 1
(one sample in each of 22 grids) and Area 2 (one sample in each of 32 grids). These
locations were randomly selected by McLaren/Hart and are thus statistically unbiased.
Each sample in Area 1 is representative of the 38,250 square foot area within individual
170 foot by 225 foot grids. Each sample in Area 2 is representative of the 67,600 square
foot area within individual 260 foot by 260 foot grids. The resulting data are summarized
in Table 5-1.

No standards for radon emissions that are directly applicable to the Site have been
established. In 40 CFR Part 61, EPA established a standard of an average of 20 pCi/m’s
for radon emissions for uranium mill tailings from a number of samples (generally 100)
collected from the surface of the tailings in a statistically unbiased fashion. Although this
standard is only directly applicable to uranium mill tailings, it represents a health-based
standard derived by EPA that can be used for comparative purposes until a Site-specific
standard is established in the BRA.

The average radon flux value for Area 1 is 13 pCi/m’s (Table 5-1). This average is
below the standard for uranium mill tailings. Moreover, only the two discrete radon flux
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measurements from locations WL-102 (246 pCi/m’s) and WL-106 (22.3 pCi/m’s) in Area
1 were above the 20 pCi/m’s uranium mill tailing standard, and these two locations
generate the majority of the radon in Area 1. WL-102 had down-hole gamma readings
with maximum peaks at or above 6,000 counts per minute but the soil samples did not
contain radionuclides above reference levels. WL-106 had both down-hole gamma
readings with maximum peaks at or above 6,000 counts per minute and surface and
subsurface soil samples containing radionuclides above reference levels. If the emissions
from these two locations are not included in the calculation of the average value, the flux
across Area 1 would decline to 0.87 pCi/m’s: 23 times less than the standard.

The average radon flux for Area 2 is 28 pCi/m’s. This average is above the EPA
uranium mill tailings pile standard; however only two locations, WL-209 (513.1 pCi/m’s)
and WL-223 (350 pCi/m’s) are above the uranium mill tailing standard and generate the
majority of the radon in Area 2. WL-209 had both down-hole gamma readings with
maximum peaks at or above 6,000 counts per minute and surface and subsurface soil
samples containing radionuclides above reference levels. WL-223 had down-hole gamma
readings with maximum peaks at or above 6,000 counts per minute but the soil samples
did not contain radionuclides above reference levels. If the emissions from these two
locations are not included in the calculation of the average value, the average value for
Area 2 declines by a factor of over 29 to 0.94 pCi/m’s.

The radon flux was measured directly at the ground surface within the confined space
of each LAACC. The actual radon emissions will be immediately dispersed by the
atmospheric movements as the gas migrates from the ground surface to the breathing
zone, resulting in far less exposure to the potential receptors. The effect of dispersion
must be considered during the baseline risk assessment for on-site workers. In assessing
offsite risk, the BRA must also consider the effect of the additional dispersion that would
occur as the gas migrates toward the Site boundaries.

5.1.1.2 Radon Migration With Landfill Gas

Radon gas from Areas 1 and 2 could also conceivably migrate laterally along with
other landfill gases until it emerges at the surface or is captured by the collector system on
the south side of Area 1. The average radon flux for all 54 measurements across Area 1
and Area 2 is 22 pCi/m’s. In a worst-possible situation, the generated radon gas would
migrate toward the collector system; however, radon concentrations would decline as
decay occurs. The final concentration at the landfill boundary would thus be substantially
lower given the 3.8 day half life for radon-222, the primary radon radionuclide of concern.
In addition, landfill gases generated from the remaining areas of the landfill would further
dilute the radon concentrations within the landfill gases as they migrated from their
original locations toward the boundaries to well below the standard.
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Exposures from radon gas exhausted from the existing landfill flare were evaluated
by Golder Associates (Golder Associates, 1995c). Golder collected samples from the flare
and evaluated the resulting radon-222 measurements relative to probable risk. Golder
concluded in Section 6 of that report that “recent measurements of radon daughter
products, to which on-site workers may be potentially exposed via inhalation, are nearly
10 times below the recommended EPA regulatory limit...”.

Based upon the discussions in the preceding two paragraphs, EMSI does not
consider radon migration in landfill gas to be a viable migration pathway.

5.1.2 Fugitive Dust

McLaren/Hart conducted fugitive dust sampling on an extremely windy day (wind
speed 14 mph or greater) following a prolonged period with no precipitation to evaluate
conditions under a worst-case scenario (McLaren/Hart 1996d). Trace levels of both
uranium-238 and thorium-232 decay series radionuclides were detected in both the
upwind and downwind samples collected from both Area 1 and Area 2. Also, there were
no significant differences between the levels in the upwind and downwind samples.

Review of the uranium-238 decay series results for Area 1 indicates that the
thorium-230 and radium-226 results are similar or lower at the downwind location
compared to the upwind results. Review of the uranium-235 decay series results indicates
that none of the samples exceeded the minimum detectable activity (MDA) values.
Review of the thorium-232 decay series results indicates that their activity levels appear to
decrease across the Area 1 fugitive dust sampling Site but increase across the Area 2
location. The data from the three decay series indicates that no wind-related effects are
present. Review of the MDAs and sigma errors indicate that the differences in the
radiological results are very minor.

The fugitive dust data were compared to published occupational exposure limit
criteria for “stack emissions” (10 CFR Part 20, Appendix B, Tables 1 and 2). The most
stringent exposure limit levels are for uranium-238 and thorium-230. The detected
uranium-238 and thorium-230 levels were below these standards. It should also be noted
that the fugitive dust samples were collected within 40 feet of defined radiologically
affected areas in each area rather than on the perimeter of the entire Site. Based upon
these facts, EMSI concludes that atmospheric transport of particulates is not a viable
exposure pathway.

5.2  Direct Exposure To Source Materials

Both Area 1 and Area 2 are in inactive parts of the Site that are rarely visited by
Site workers. Moreover, dosimeters worn by McLaren/Hart workers during performance
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of the primary field program indicated that little or no on-site exposure was occurring.
However, direct exposure to radionuclides in the parts of Area 1 and Area 2 where no
cover is present must be regarded as a potential exposure pathway and should be
evaluated as part of the baseline risk assessment.

53 Rainwater Runoff Transport

Section 10 CSR 60-4.060 of the Missouri Code of State Regulations contains
published drinking water standards for raduim-226, radium-228 and gross alpha particle
radioactivity as follows:

For radium-226, radium-228 and gross alpha particle radioactivity, the
maximum contaminant level (MCL) shall be:

Combining radium-226 and radium-228, five picocuries (SpCi) per liter. A
gross alpha particle activity measurement may be substituted for the
required radium-226 and radium-228 analysis, but only if the measured
gross alpha particle activity does not exceed five (5) pCi/l.

Measuring gross alpha particle activity, including radium-226 but excluding
radon and uranium, fifteen (15) pCi/l. When the gross alpha particle activity
exceeds five (5) pCi/l, the same or an equivalent sample must be analyzed for
radium-226. If the concentration of radium-226 exceeds three (3) pCi/l the
same or an equivalent sample shall be analyzed for radium-228.

53.1 Weir Runoff Samples

The individual results for rainwater runoff samples collected by McLaren/Hart are
presented in Table S-2. Precipitation events since approval of the Amended Sampling and
Analysis Plan (ASAP) (EMSI, 1997a) have not been sufficiently intense to permit Site-
wide resampling.

None of the McLaren/Hart samples were analyzed for gross alpha radioactivity.
Based upon the available information, EMSI concluded that the radium-226 results in the
sample from Weir 9 exceeded the Missouri MCL; however, it should be noted that runoff
from Weir 9 immediately mixes with unaffected runoff from other regions not within Area
1 or Area 2. To assess this mixing process, EMSI has added an additional weir (Weir 10)
in the lower part of the roll-off area as shown in Figure 5-1.

EMSI also concluded in the ITR Technical Memorandum (EMSI 1996a) that the
remaining rainwater runoff samples had radium-226 levels below the MCL. The radium-
228 values could not be assessed because the analytical method used resulted in MDA
values that exceeded the MCL. As discussed below, the water samples collected as part
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of the recent surface water-sampling episode had radium-226 and radium-228 activities
that were nearly equivalent, indicating a 1 to 1 activity ratio. Based upon the
McLaren/Hart radium-226 values and the indicated 1 to 1 activity ratio between radium-
226 and radium-228, Weir 5 is the only other location that may yield water that exceeds
the MCL. The discharge from Weir 5 is toward the northwest adjacent to the Ford
property. This location is approximately 700 feet from the drainage control channel; the
nearest channelized surface water. The area between the slope at the base of the weir and
the surface channel is flat, and no indication of measurable overland flow is present. The
extent of radionuclide migration on to the Ford property has also been sufficiently
delineated to conclude that runoff from Weir 5 has not reached any definable surface
water bodies. Based upon the above information, EMSI concludes that no releases from
Weir-5 to the drainage control channel have occurred.

In addition to radium-226, rainwater runoff samples from Area 1 were analyzed by
McLaren/Hart for thorium-228, -230, and —232 as well as uranium 235/236 and uranium
238. With the exception of uranium-238, the concentrations were well below 1 pCi/l.

The concentrations of urainium-238 varied from 0.36 pCi/l to 3.66 pCi/l.

The rainwater runoff samples from Area 2 were analyzed by McLaren/Hart for all
the radionuclides in the three decay series; however the detection limits for thorium-234,
lead-214, bismuth-214, lead-210, uranium-235, protactinium-231, actinium-227, radium-
223, radium-228, radium-224, lead-212, and thallium-208 all exceed 10 pCi/l. The
importance, if any, of these high MDAs will be evaluated as necessary in the BRA. The
radionuclides measured in the weir 5 rainwater runoff sample had concentrations that
generally ranged from 1 to 6 pCi/l except for uranium-234 and uranium-238. These
compounds generally had concentrations between 40 and 49 pCi/l. The other sampling
locations had radionuclide concentrations that were similar to those measured in the Area
1 rainwater runoff samples.

Based upon the sampling completed to date, it appears that only the water draining
to Weir-5 produces measurable offsite impacts. It should also be noted that the offsite
impacts from the water measured at Weir-5 do not affect any surface-water; therefore
rainwater runoff does not appear to be a viable exposure pathway.

Samples will be collected from each weir with ponded or flowing water during the
next major precipitation event. The results of that sampling will be forwarded to EPA and
incorporated into the risk assessment process, including revision of exposure pathway
conclusions, as applicable. .

5.3.2 Surface Water Samples

McLaren/Hart and EMSI collected two sets of samples from each of the two
surface water bodies that could potentially receive runoff from Area 1 and Area 2.
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Sampling locations are shown on Figure 5-1. The two points were established at the first
offsite locations of permanent surface water that would likely receive Site runoff.
Sampling point SW-1 was established by McLaren/Hart in the Earth City Flood Control
Channel at the intersection of the northwestern Site boundary with Old St.Charles Rock
Road. Sampling point SW-2 was established by McLaren/Hart immediately north of the

Site boundary in a ponded area within the drainage ditch on the south side of St. Charles
Rock Road.

The results are included in Table 5-3. The McLaren/Hart values could not be
directly evaluated relative to the MCL because of the high MDA (>200 pCi/l) for the
radium-228 results. The samples collected by EMSI in May 1997 did not exceed the State
MCLs for radionuclides because the sum of the radium-226 and radium-228 values did not
exceed 5 pCi/l.

The radium-226 activities from the McLaren/Hart samples were generally less than
the activities from the EMSI samples. The activities for radium-226 and radium-228 were
nearly equal for each sample collected by EMSI. Assuming the radium-228 activities for
the McLaren/Hart values also nearly equaled the radium-226 values, then these samples
also did not exceed the MCLs.

Based upon the locations of the sampling points and the lack of radionuclide
concentrations above MCLs, EMSI concludes that surface water does not act as an
migration pathway.

54  Sediment Transport

Transport of erosional sediment on-site and offsite may be a potential exposure
pathway. Potential sediment transport pathways include surface drainages and erosion of
sediment from the northern Area 2 slope.

5.4.1 Sediment Transport in Surface Drainages

Analytical results for sediment samples collected in two different rounds of
sampling are summarized in Table 5-4. The surface soil reference levels are included on
Table 5-4 since no specific standards exist for sediment materials. As discussed in detail at
the beginning of Section 4, these standards are only applicable to uranium and thorium mill
tailings sites and standards appropriate for use at this Site will be developed as part of the
BRA. These results indicate that radiological constituents are present in sediments above
their reference levels at weir locations #1 and 2 in Area 1 and at weir locations #5, 6, 7
and 9 in Area 2. The exit points for sediment from the Site differ for Area 1 and Area 2 so
they will be discussed separately.
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5.4.1.1 Area 1 Surface Drainages

The samples from Weir 1 and Weir 2 in Area 1 both represent sediments that will
migrate into the drainage ditch south of the main Site access road. The sediments in this
ditch are potentially transported to the northeast where they could exit the Site to the
perimeter drainage ditch on the southwest side of St. Charles Rock Road. Water in the St.
Charles Rock Road perimeter drainage ditch then flows northwest until it encounters the
surface water body north of the Site.

EMSI collected sediment samples from four additional locations in May 1997 to
further evaluate potential sediment transport through the perimeter drainage ditch along
St. Charles Rock Road. Sample locations are shown on Figure 5-1. Sample Sed 1 and its
duplicate, located at the intersection of the property boundary and the drainage ditch south
of the main Site access road, both contained radionuclides at or slightly exceeding the
surface reference levels; however, the constituent exceeding the reference level varied in
the two samples. The primary sample contained radium-226 at an activity level slightly
higher than the reference level (6.7 pCi/g verses 6.3 pCi/g); however radium-226 was not
detected in the duplicate sample (the detectable activity level was 5.06 pCi/g). Similarly,
the duplicate for sample Sed 1 contained uranium-234 at an activity level of 16.3 pCi/g
verses a reference level of 7.73 pCi/g; however, the original Sed 1 sample had a measured
level of uranium-234 of only 0.95 pCi/g. The results indicate that heterogeneity cannot be
completely eliminated in the samples despite thorough mixing; however, if the values from
both samples are averaged (including the full MDA value for radium-226) the resulting
means fall below the surface standard. No other radionuclides were measured above the
surface reference level.

Samples were also collected in the drainage ditch north of the Site access road
(SED-2, Figure 5-1) and at two locations in the perimeter drainage ditch situated along
the of St. Charles Rock Road (SED-3 and SED-4, Figure 5-1). No radionuclides,
including radium-226 and uranium-234, were measured above the reference level.

One or more of the constituents in each offsite sediment sample had minimum
detectable activity values that slightly exceeded the reference level. SED-3 and the
duplicate to SED-1 had excessively high minimum detectable activity values for lead-210.
The differences in values between the original and duplicate Sed 1 samples and the
elevated minimum detectable activities for lead-210 are currently being reevaluated as part
of the data validation process.

Off-site sediment transport will be considered for sediments in the drainage ditch
south of the Site access road; however, the sediment sample results indicate that this route
will not translate into a viable exposure pathway.
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5.4.1.2 Area 2 Surface Drainages

The sediment samples obtained from weirs #5, #6 and #7 were all obtained from
the top of the landfill slope along the northwest portion of Area 2 above the Ford
property. All three of these locations drain down onto the Ford property into the unused
portion of the area referred to as the buffer. As discussed above in the surface water
section, this area is extremely flat and the extent of surficial soil impacts has been defined.
As a result, no further offsite transport of radionuclides is expected in this area.

Weir #9 was located to obtain samples to assess runoff and sediment transport
from Area 2 to other parts of the Site. Sediment samples obtained from weir #9 contained
radionuclide activities greater than reference levels. Drainage from weir #9 flows down
the access road into the drainage along the north side of the Site access road and out into
the perimeter drainage ditch along the southwestern side of St. Charles Rock Road.
Sample SED-2, collected from this ditch, contained no radionuclides above reference
levels; therefore, sediment migration from the weir #9 drainage area is not a viable offsite
transport mechanism.

5.4.2 Sediment Transport From Area 2 Slope Erosion

The soil samples collected by McLaren/Hart from the northwestern part of Area 2
and the soil samples collected by EMSI during implementation of the ASAP indicate that
transport of radiologically impacted soils from Area 2 onto the buffer area of the Ford
property has historically occurred. Furthermore, review of the results of the analyses of
the erosional weir sediment samples obtained from this area (weir sample locations #5, 6
and 7) indicates that some limited transport of soil/sediment potentially may be continuing
to occur from the berm along the western portion of Area 2. Specifically, at sample
location #5, the sediments contained levels of several uranium-238 decay series
constituents above both background and reference levels. Other than actinium-227,
constituents of the uranium-235 and thorium-232 decay series were either not detected or
not detected above background levels in the sample from this location. The thorium-230
levels in the samples from locations #6 and 7 also exceed the reference level. Radium-226
and lead-214 were detected at levels above the reference level in the sample from location
#6.

Results from samples collected from the Ford property during implementation of
the ASAP that were discussed in Section 4.2.3 indicate that offsite transport is limited to
individual radionuclides in the upper 6-inches of soils at two of eight sampling locations.
Based on the presence of diversion berms at the top of the landfill slope, the surface and
vegetative conditions along the slope, evaluation of sediment erosion and deposition
mechanisms, and the lack if discernable erosion on the slope following significant
precipitation events in 1993 and 1995, the potential for significant erosional failure of the
landfill slope prior to implementation of the remedy appears to be minimal.
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5.5  Migration in Perched Groundwater Or The Leachate Seep

A compilation of all of the perched groundwater and leachate results is in
Appendix A. Figure 3-11 presents the distribution of perched water identified within the
landfill in the vicinity of Areas 1 and 2. As can be seen from this figure and as indicated by
McLaren/Hart in the Soil Boring/Surface Soil Investigation Report (McLaren/Hart,
1996h), the distribution of perched water is of limited extent and the various perched
waters are isolated in nature. Surface seepage of perched water appears to only occur in
the southwestern corner of Area 2 at the location of the leachate seep identified by
McLaren/Hart.

Four perched water samples were collected by McLaren/Hart and analyzed for
radionuclides including one from Area 1 and three from Area 2. In addition, one sample
was obtained from the leachate seep.

Uranium-238 decay series constituents were present in the perched water and the
Area 2 seep. Uranium-238, thorium-234, uranium-234 and thorium-230 were detected in
the perched water samples. All of the compounds were present at levels less than 1 pCi/l
except for thorium-230 in the WL-220 (1.72 pCi/l) and WL-231 (3.70 pCi/l) samples.
Uranium-238 , uranium-234 thorium-230 and radium-226 were all present at levels less
than 1 pCi/l in the Area 2 seep samples. No uranium-235 decay series constituents were
detected in the perched water samples. Thorium-232 decay series constituents were
detected in only one of the perched water samples: the sample obtained from boring WL-
219 in Area 2. This sample contained low levels of thorium-232 (0.042 pCi/l) and
thorium-228 (0.12 pCi/l).

~ The levels of the uranium-238 decay series constituents detected in the leachate
seep samples were similar to those found in the background groundwater monitoring
wells. In addition, radium-226 was detected at 0.83 pCi/l in this sample, well below the
MCL 1 pCi/l for radium-226 and radium-228 combined. The very low radium-226
activities measured in the leachate seep samples coupled with the nearly equal radium-226
and radium-228 activity values measured in the EMSI surface water samples strongly
suggests that the leachate water is below the Missouri State MCLs.

Based on the limited and isolated nature of the perched water and leachate seep,
combined with the overall low levels of radionuclides detected in the samples of these
waters, the perched water and/or leachate seep do not represent a significant source or
pathway for migration of radionuclides from the Site.

5.5.1 Leaching to Groundwater and Subsequent Off-site Transport

A compilation of all of the groundwater results is presented in Appendix A. A
summary of the May 1997 groundwater monitoring results and historic values for
background wells are included in Table 5-5. Constituents in the uranium-238, uranium-
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235 and thorium-232 decay series were detected in both of the up gradient background
wells (S-80 and MW-107). Constituents in the uranium-238, uranium-235 and thorium-
232 decay series were measured near background levels in the non-background Site wells.
Constituent levels were generally below 3 pCi/l in the Site wells. Uranium-234, thorium-
230, and thorium-228 were the only radionuclides with five or occurrences of measured
concentrations above 3 pCi/l. In addition, there were minimal differences between the
results obtained from the filtered and unfiltered samples.

As discussed earlier, the Missouri MCLs apply to combined analysis of radium-226
plus radium-228 and/or gross alpha radioactivity. The groundwater samples collected in
May 1997 were the only ones analyzed for gross alpha, radium-226 and radium-228. The
analytical results indicate that only the sample from Well D-6 exceeded the State MCLs.
The value measured at D-6 was very close to the MCL levels (a combined radium-226 and
radium-228 value of 5.98 pCi/l verses the MCL value of 5.0 pCi/l. The value of 1.80 pCi/l
for radium-226 is less than the 3.38 pCi/l reported in McLaren/Hart (1996g).

Table 5-6 presents all historic radium-226 results for the wells sampled in May
1977. The data indicates that the radium-226 concentrations from the previous sampling
events are similar to the May 1997 results. The radium-228 results should also be similar;
therefore, the groundwater from the previous sampling events was also probably below
MCLs with the exception of D-6.

Well D-6 is on the northwestern boundary of Area 2 (Figure 5-1) so the fate and
transport of the radionuclides in this area will have to be assessed. Given that: 1) the
exceedance closely approaches the MCL; 2) well D-6 is just offsite from the property but
within the buffer area; 3) the distance from well D-6 to any existing water wells
(approximately 5,100 feet in this direction); 4) the availability of municipal water; and 5)
the lack of radionuclides above MCLs in other Site wells, EMSI does not believe that
groundwater transport represents a significant pathway for radionuclides at the Site.

5.6 Direct Exposure To Seeps

As discussed in Section 5.5, the radiological compounds measured in the water
discharging from the only active seep identified at the Site appear to be below the
Missouri State MCLs. Because of this information, EMSI concludes that direct exposure
to the seep is not a potential exposure pathway.
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Table 5-1 : Radon Flux Results

Areal Area 2
Radon Flux _ Radon Flux
Boring Location |  (pCi/m?s) Boring Location (pCi/m?s)
WL-101 0.3 WL-201 0.5
WL-102 245.9 WL-202 0.3
WL-103 0.6 WL-203 0.4
WL-104 0.2 WL-204/205 0.3
WL-105 0.2 WL-206 0.9
WL-106 22.3 WL-207 0.5
WL-107 0.2 WL-208 3.2
WL-108 0.5 WL-209 513.1
WL-109 0.1 WL-210 14.2
WL-110 0.2 WL-211 0.1
WL-111 0.3 WL-212 0
WL-112 1.9 WL-213 0.1
WL-113 0.5 WL-214 0.2
WL-114 8 WL-215 0.3
WL-115 1.4 WL-216 0.1
WL-116 0.2 WL-217 0.2
WL-117 1.3 WL-218 1.6
WL-120 0.3 WL-219 0.3
WL-121 0.3 WL-220 0.1
WL-122 0.5 WL-221 0.8
- WL-123 0.1 WL-222 1.3
WL-124 0.2 WL-223 350.2
WL-224 0.2
WL-225 0.3
WL-226 0.2
WL-227 0.5
WL-230 0.2
WL-231 0.2
WL-233 0.1
WL-234 0.6
WL-236 0.1
WL-239 0.4
Average 13 28
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Table 5-2 : Rainwater Runoff Results

Location Radium- | Radium- | Thorium- | Thorium- | Thorium- | Uranium-
226 228 232 230 228 235/236
Weir 1 <(0.58 - <0.236 0.026 <0.545 <0.216
Weir 2 0.52 - <0.132 0.85 <0.222 0.44
Weir 3 0.77 - <0.081 0.17 <0.18 <0.19
Weir 4 <0.50 - <0.096 0.28 <0.190 <0.095
Weir 5 2.60 <4201 1.11 13.1 1.16 4.27
Weir 7 0.68 <5235 <0.35 1.88 0.66 0.69
Weir 8 <0.28 | <59.13 1.87 527 2.55 <6.18
Weir 9 8.85 < 55.87 4.25 209 1.46 1.18
Leachate Seep <0.66 - <0.375 0.92 <0.636 <0.257
Surface Water <0.14 | <6342 0.09 2.93 <0.060 <2.02
North of Area 2
Surface Water <021 <40.52 0.27 1.15 0.09 <0.21
South of Area 2
Notes: All units in pCi/l

Results presented are for unfiltered samples.

- indicates not anatyzed for

< indicates sample result is below specific MDA
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Table 5-3 : Surface Water Sample Results.

Uranium- | Thorium- | Uranium- | Thorium- | Radium- | Lead- | Bismuth- | Lead-
Station Type Date 238 234 234 230 226 214 214 210
Uranium-238 Decay Series
SW-2 Unfiltered Nov-95 <1.46 <280.2 3.11 2.93 <0.14 | <33.18 | <3746 |<2730
SW-2 Filtered Nov-95 0.32 154 0.44 11.9 0.11 <21.38 | <25.37 | <306
SW-1 Unfiltered Nov-95 0.79 <224 0.95 1.15 <0.21 <24.4 <2401 |<1320
SW-1 Filtered Nov-95 1.07 <156 1.22 1.26 <0.08 | <2489 | <2647 | <144
SW-1 Unfiltered | May-97 0.91 1.28 - 0.22 0.36 - - -
SW-2 Unfiltered | May-97 0.81 1.08 - 0.22 0.24 - - -
SW-1 Filtered May-97 1.28 1.44 - 0.16 0.70 - - -
SW-2 Filtered May-97 0.63 1.32 - 0.25 0.23 - - -
SW-2 Filtered May-97 1.06 1.39 - 0.51 0.36 - - -
SW-1 Unfiltered | May-97 0.99 1.29 - 0.36 0.67 - - -
(DUP)
Uranium-235 Decay Series
Uranium- | Uranium- |Protactinium |Actinium-| Radium-
Station Type Date 235/236 235 -231 227 - 223
SW-2 Unfiltered Nov-95 <2.02 <98.01 <477 <95.1 <834.9
SW-2 Filtered Nov-95 <0.31 <64.68 <288 <65 <515.5
SW-1 Unfiltered Nov-95 <0.21 <64.42 <339 <69.4 <608
SW-1 Filtered Nov-95 <0.22 <52.97 <362 <58.8 <523.5
SW-1 Unfiltered May-97 0.07 - - - -
SW-2 Unfiltered | May-97 0.12 - - - -
SW-1 Filtered May-97 0.25 - - - -
SW-2 Filtered May-97 0.14 - - - -
SW-2 Filtered May-97 0.06 - - - -
SW-1 Unfiltered May-97 0.13 - - - -
(DUP)
Notes: All units are pCi/l
- indicates not analyzed for
< indicates sample result is below specific MDA
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~ Table 5-3 : Surface Water Sample Results. (continued)

Thorium- {Radium-228| Thorium | Radium- |Lead-212 |Thalliu
Station|  Type Date 232 228 224 m-208
Thorium-232 Decay Series
SW-2 Unfiltered | Nov-95 0.09 <63.42 <0.06 <285.3 | <25.75 | <15.68
SW-2 Filtered Nov-95 1.14 <38.16 <0.16 <204.8 <18.73 | <12.54
SW-1 Unfiltered | Nov-95 0.93 <40.52 0.16 <212 <19.97 | <12.51
SW-1 Filtered Nov-95 0.14 <51.02 <0.17 <203.4 | <MDA | <14.35
SW-1 Unfiltered | May-97 0.11 0.61 0.085 - - -
SW-2 Unfiltered | May-97 0.029 0.73 0.041 - - -
SW-1 Filtered May-97 0.006 0.63 0.025 - - -
SW-2 Filtered May-97 0.033 0.07 0.028 - - -
SW-2 Filtered May-97 <0.008 0.64 0.048 - - -
SwW-1 Unfiltered | May-97 0.056 0.34 0.058 - - -
(DUP)
Notes: All units are pCi/l
- indicates not analyzed for

< indicates sample result is below specific MDA
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Table 5-4 : Sediment Sample Results

Uranium- | Uranium- | Thorium- | Radium- | Lead- | Bismuth | Lead-
Station Date 238 234 230 226 214 214 210
Site Specific 1.81 2.73 2.54 1.3 1.13 1.61 3.7
[Background)
Reference Level 6.81 7.73 7.54 6.3 6.13 6.61 8.77
Concentration
WEIR 1S | May-95 0.88 1.25 4.00 0.64 0.63 0.67 <1.72
WEIRILS | May-95 - - - <0.74 <0.65 <0.74 <42.6
DUP (F)
WEIR 28 | May-95 2.79 2.56 147 18.8 19.5 18.8 33.1
WEIR 28 | May-97 2.15 1.77 215 <7.43 5.84 <1.88 10.6
WEIR 28 | May-95 - - - 3.32 3.59 2.85 5.98
DUP (F)
WEIR 3§ | May-95 0.65 0.94 6.36 0.64 0.63 <0.53 1.83
WEIR 38 | May-97 1.14 1.23 11.6 5.59 1.1 <1.15 <2.56
WEIR 38 | May-95 - - - 0.71 0.61 <0.58 2.56
DUP (F)
WEIR 45 | May-95 0.87 1.04 1.57 0.66 0.62 <0.58 <1.74
WEIR 4S | May-97 0.62 0.7 1.46 <5.43 0.73 <0.88 <3.85
WEIR 45 | May-95 - - - 0.67 0.69 <0.53 <26.9
DUP (F)
WEIR 58 | Apr-96 11.4 6.9 413 22.7 11.4 <2.34 <103
WEIR 58 | May-97 5 5.92 770 <13.9 <2.89 9.6 <1,880
WEIR 6S Apr-96 <3.22 <38.21 39.2 8.05 1.62 <0.71 2.83
WEIR 6S | May-97 2.65 2.81 68.8 9.17 2.66 <1.67 5.98
WEIR 78 Apr-96 <0.1 <0.2 9.00 <3.08 0.57 <0.65 <2.34
WEIR 7S | May-97 1.43 1.44 154 6.57 2.09 <1.78 16.3
WEIR 8S | Apr-96 1.28 <1.28 3.34 <5.44 <0.72 <0.81 <719
WEIR 8S | May-97 0.79 0.82 3.51 <6.13 <1.05 <1.37 <4.21
WEIR 98 Apr-9%6 <2.37 5.28 150 6.68 2.59 24 10.1
WEIR 9S | May-97 2.5 4.06 1160 <13.7 218 18.5 31.7
SED 1 May-97 3.14 16.3 271 <5.08 <1.06 <1.07 <2,000
DUP
SED 1 May-97 0.97 0.95 2.93 6.74 1.72 <1.46 4.84
SED 2 May-97 0.71 0.58 1.7 <3.9 <0.6 <0.72 <2.22
SED 3 May-97 0.78 0.81 3.06 <6.17 <1.12 <L.11 |<1,980
SED 4 May-97 0.53 0.69 4.04 54 0.83 <1.08 <3.72
Notes: Al units are pCi/g
— indicates not anatyzed for
(F) indicates field duplicate

< indicates sample result is below specific MDA
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Table 5-4 : Sediment Samples Results (continued)

Uranium- |Protactinium|Actinium-|{ Radium-
Station Date 235/236 -231 227 223
Site Specific 1.15 - - -
Background
Reference Level 5.15 5 5 5
Concentration
WEIR 1S | May-95 0.12 <6.29 <14 <242
WEIRIS May-95 - <6.48 <1.26 <6.77
DUP (F)
WEIR 2§ | May-95 <(.83 49.9 30.1 25.3
WEIR 28 | May-97 0.19 <10.7 <3.02 3.65
WEIR 2S | May-95
DUP (F)
WEIR 3S | May-95 <0.33 <4.15 <0.83 <4.53
WEIR 3§ | May-97 0.18 <5.49 <1.37 <3.7
WEIR 3§ | May-95
DUP (F)
WEIR 4S | May-95 <0.239 <4.44 <0.85 <3.7
WEIR 4S | May-97 0.09 <7.99 <1.83 <3.45
WEIR 45 | May-95 - <4.56 <1.03 <4.52
DUP (F) '
WEIR 5S | Apr-96 <3.5 <14.2 7.75 <14.29
WEIR 5S | May-97 0.65 <0.19 <4.51 <26.2
WEIR 6S | Apr-96 <6.16 <4.2 <0.84 <4.13
WEIR 6S | May-97 0.25 <9.41 <2.74 <6.51
WEIR 7S Apr-96 <0.27 <5.63 <1.26 <5.23
WEIR 78 | May-97 0.17 <9.99 <2.36 <6.59
WEIR 88 | Apr-96 <1.73 <8.98 <1.9 <1.7
WEIR 8S | May-97 0.2 <6.65 <1.59 <2.98
WEIR 9S | Apr-96 <5.2 <4.15 <0.71 <4.79
WEIR 9S | May-97 0.28 <16.3 5.72 4.4
SED 1 May-97 1.29 <8.85 <2.23 <11
SED 1 May-97 0.14 <10.7 <2.18 <4.6
DUP
SED 2 May-97 0.068 <5.84 <1.16 <2.56
SED 3 May-97 0.14 <8.8 <2.69 <11.2
SED 4 May-97 0.07 <59 <1.27 <2.46
Notes: All units are pCi/g
- indicates not analyzed for
(F) indicates field duplicate

< indicates sample result is below specific MDA
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Table 5-4 : Sediment Samples Results (continued) |

Thorium- | Thorium- | Radium- Bismuth| Thallium-
Station Date 232 228 224 Lead-212 | -212 208
Site Specific 2.76 2.37 0.88 2.26 - 0.71
Background
Reference Level 7.76 7.37 5.88 7.26 5 5.71
Concentration
WEIR 1S | May-95 0.29 <0.28 <7.64 0.3 <1.46 <0.19
WEIRIS | May-95 - - 0.45 <1.66 <0.33
DUP (F)
WEIR 1S | May-97 -
WEIR 2S | May-95 3.68 <3.03 <3.68 0.97 <2.07 0.62
WEIR 2§ | May-97 1.83 1.08 <3.53 0.95 <5.85 0.4
WEIR 2S | May-95 - 0.84 <17 0.32
DUP (F)
WEIR 38 | May-95 0.56 0.4 <2.48 0.29 <1.6 <0.22
WEIR 3S | May-97 0.79 0.87 <4.87 0.82 <7.13 <0.49
WEIR 3S | May-95 - - - 0.22 <1.53 <0.21
DUP (F)
WEIR 4S | May-95 0.88 0.76 <2.65 1.15 <1.54 0.48
WEIR 45 | May-97 1.29 1.37 <10.13 . 1.47 <5.18 <0.53
WEIR 45 | May-95 - - <2.65 1.00 <1.57 0.41
DUP (F)
WEIR 58S Apr-96 3.37 0.45 <3.09 <0.9 <3.27 <0.5
WEIR 58 | May-97 4.82 0.56 - <1.19 <5.57 <0.46
WEIR 6S | Apr-96 1.54 0.89 <4.34 0.99 <1.62 0.37
WEIR 6S | May-97 2.09 1.29 - <0.94 <6.29 0.49
WEIR 7S | Apr-96 0.97 2.03 <5.82 1.15 <1.9 <0.2
WEIR 7S | May-97 0.94 0.57 - 0.78 <6.05 <0.55
WEIR 8S Apr-96 0.16 1.37 <2.14 <0.51 <2.8 <0.41
WEIR 88 | May-97 0.86 0.72 - <0.69 <4.83 <0.49
WEIR 9S | Apr-96 1.94 47.8 <2.14 0.59 <1.77 .30
WEIR 9S | May-97 22.6 2.08 - <0.98 <6.32 <0.49
SED 1 May-97 0.47 0.56 - 0.7 <5.34 <0.42
DUP
SED 1 May-97 0.57 0.65 - <0.84 <5.23 <0.5
SED 2 May-97 0.24 0.2 - <0.38 <3.22 <0.28
SED 3 May-97 0.92 1.17 - <0.91 <5.89 <0.57
SED 4 May-97 0.84 0.74 - 0.84 <4.4 <0.21
Notes: All units are pCi/g
- indicates not analyzed for
(F) indicates field duplicate

< indicates sample result is below specxﬁc MDA
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Table 5-5 : May 1997 Groundwater Monitoring Results and Historic Values From Background Wells

Well Date Filtered |Uranium-| Uranium- | Thorium- | Radium- | Uranium- | Thorium- | Radium- | Thorium-
238 234 230 226 235/236 232 228 228
May 1997 Groundwater Monitoring Results
D-12 May-97 Filtered 0.23 0.22 0.14 0.49 0.08 0.02 0.47 <0.23
D-12DUP | May-97 Filtered 0.02 0.23 0.16 0.26 0.1 0 0.67 0.05
D-12 May-97 | Unfiltered 0.14 0.23 0.2 0.54 0.003 0.042 0.62 0.04
D-3 May-97 Filtered 0.16 0.3 0.054 0.75 0.047 <0.002 2.55 0.1
D-3 May-97 | Unfiltered 0.11 0.25 0.028 1.5 0.087 0 3.43 0.11
D-6 May-97 Filtered 0.063 0.13 0.13 1.8 0.049 0.012 3.6 0.16
D-6 May-97 | Unfiltered 1.13 2.46 0.52 2.05 0.67 0.067 3.93 0.098
D-93 May-97 Filtered 0.047 0.19 2.69 1.18 0.041 0.08 2.59 0.03
D-93 May-97 | Unfiltered 2.12 2.87 0.26 1.34 1.15 0.062 261 0.071
I-2 May-97 Filtered 0.14 0.26 0.38 0.98 <0.004 0.009 2.08 0.032
I-2 May-97 | Unfiltered 0.27 0.45 0.29 1.05 0.049 0.026 2.58 0.043
1I-2-DUP | May-97 Filtered 0.2 0.38 0.13 0.82 0.029 0.011 1.69 0.098
1-2-DUP | May-97 | Unfiltered 0.31 1.13 0.14 1.09 0.08 0.015 1.98 0.038
14 May-97 Filtered 0.04 0.11 0.005 0.81 0.019 0.009 1.11 0.039
14 May-97 | Unfiltered 0.078 0.1 0.18 1.04 0.017 0.032 221 0.063
S-82 May-97 Filtered 1.13 1.5 0.18 1.07 0.1 <0.004 1.39 <0.015
S-82 May-97 | Unfiltered 1.48 1.73 0.55 1.06 0.18 0.085 1.07 0.048
S-82DUP | May-97 | Unfiltered 1.37 1.21 0.73 0.76 0.12 0.093 1.31 0.023
Background Monitoring Wells
S-80 Nov-95 Filtered 0.49 0.88 0.61 349 04 - - -
S-80 Nov-95 Unfiltered 1.69 2.72 - - 0.28 - - -
MW-107 | Nov-95 Filtered 0.68 1.03 2.63 33.7 0.5
MW-107 | Nov-95 Unfiltered 1.61 36.8 1.05
Notes: All units are pCi/g
-- indicates not anatyzed for
(F) indicates field duplicate

< indicates sample result is below specific MDA
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Table 5-6 : Groundwater RA.226 Data .

Comparison
. Well Date Filtered |Radium- [ well Date Filtered |Radium-
226 226
D-12 Nov-95 | Filtered - D-93 Nov-95 | Filtered -
D-12 Nov-95 | unfiltered - D-93 Nov-95 | unfiltered -
D-12 Feb-96 | Filtered - D-93 Feb-96 | Filtered -
D-12 Feb-96 | unfiltered | 0.5 D-93 Feb-96 | unfiltered | 1.43
D-12 May-96 | Filtered | 0.36 D-93 DUP (F) Feb-96 | Filtered -
D-12 May-96 | unfiltered | 0.73 D-93 DUP (F) Feb-96 | unfiltered | 1.21
D-12 May-97 | Filtered | 0.49 D-93 May-96 | Filtered | 0.95
D-12 May-97 Filtered 0.26 D-93 May-96 | unfiltered 2.09
D-12 May-97 | unfiltered | 0.54 D-93 May-97 | Filtered | 1.18
D-3 Nov-95 | Filtered - D-93 May-97 | unfiltered | 1.34
D-3 Nov-95 | unfiltered - I-2 Nov-95 Filtered -
D-3 Feb-96 | Filtered - 12 Nov-95 | unfiltered -
D-3 Feb-96 unfiltered 2.7 1.2 Feb-96 Filtered -
D-3 May-96 | Filtered | 0.78 I-2 Feb-96 | unfiltered | 1.69
D-3 May-96 | unfiltered | 1.19 I-2 May-96 | Filtered 1.17
D-3 DUP (F) May-96 | Filtered 1.17 I-2 May-96 | unfiltered | 1.44
D-3 DUP (F) May-96 | unfiltered | 121 I-2 May-97 | Filtered | 0.98
D-3 May-97 | Filtered | 0.75 1-2 May-97 | unfiltered | 1.05
D-3 May-97 | unfiltered 1.5 : I-2-DUP May-97 Filtered 0.82
D-6 Nov-95 Filtered - I-2-DUP May-97 | unfiltered | 1.09
D-6 Nov-95 | unfiltered - 14 Feb-96 Filtered -
D-6 Feb-96 Filtered - 14 Feb-96 unfiltered 2.41
. D6 Feb-96 | unfiltered | 1.78 14 May-96 | Filtered | 0.87
D6 May-96 | Filtered 1.66 14 May-96 | unfiltered | 1.5
D6 May-96 | unfiltered | 1.88 4 May-97 | Filtered | 0.81
D-6 May-97 Filtered 1.8 14 May-97 | unfiltered | 1.04
D-6 May-97 | unfiltered | 2.05 S-82 Nov-95 Filtered -
Notes: All units are pCi/g S-82 Nov-95 | unfiltered -
- indicates not analyzed for S-82 Feb-96 Filtered -
1997 values are highlighted (bold) . S-82 Feb-96 | unfiltered | 1.09
< indicates sample result is below specific S-82 May-96 | Filtered 0.88
MDA S-82 May-96 | unfiltered | 1.39
S-82 May-97 | Filtered | 1.07
S$-82 May-97 | unfiltered | 1.06
S-82 May-97 | unfiltered | 0.76
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6. SUMMARY - REVISED CONCEPTUAL MODEL

This section summarizes the Site conditions and presents a revised conceptual
model based upon the information presented in this report. This section also discusses the
possible need for fate and transport modeling to assist in the completion of the RI and the
BRA.

6.1  Summary of Site Conditions- Revised Conceptual Model

6.1.1 Surface Setting

The Site is situated on the eastern edge of the Missouri River floodplain
approximately two miles east of the river. The river is separated from the Site area by a
levee system.

Site elevations range from approximately 450 to 500 feet; however, the Site
topography has been significantly altered by quarry activities in the eastern portion of the
Site, and by placement of mine spoils and landfill materials in the eastern and western
portion of the Site.

Area 1 is situated on the north and western slopes of a topographic high within the
landfill. Ground surface elevation varies from 490 feet on the south to 452 feet at the
roadway near the Site property entrance.

Area 2 is situated between a topographic high of landfilled materials on the south
and the Ford property on the north. The topographic high in this area is about 500 feet on
the southwest side of Area 2 sloping to approximately 470 feet near the top of the landfill
berm along the south side of the Ford property. The upper surface of Area 2 is located
approximately 20 to 30 feet above the adjacent Ford property and approximately 30 to 40
feet higher than the water surface in the flood control channel located to the southeast of
Area 2. A berm on the northern portions of Area 2 controls runoff to the adjacent
properties.

Surface runoff from Area 1 ultimately flows north to a drainage ditch, east to the
drainage ditch on the southwest side of St. Charles Rock Road and then north to a surface
water body within the drainage system and north of Area 2. Runoff from Area 2 generally
flows into an internal closed topographic depression within Area 2. Some of the southern
part of Area 2 drains into on-site drainage ditches that route the water to the St. Charles
Rock Road drainage system. A very small area drains through a breach in the landfill
berm for a limited distance onto the Ford property. No runoff from Area 2 flows into the
flood control channel.

SCSR
08/26/97
Page 70



Land use in the area surrounding the Site is commercial and industrial. Deed
restrictions have been recorded against the entire Site to prevent residential development
from occurring. The southernmost portion of the Site is permitted for active sanitary
landfill operations (Permit No.118912).

The property to the north of the Site, across St. Charles Rock Road, is moderately
developed with commercial, retail and manufacturing operations. The Earth City
industrial park is located adjacent to the Site on the west, across Old St. Charles Rock
Road. The nearest residential development, “Spanish Village”, is located to the south of
the Site near the intersection of St. Charles Rock Road and I-270 approximately % mile
from Area 1 and 1 mile from Area 2. Mixed commercial, retail, manufacturing and single
family residential uses are present to the southeast of the Site. The land use zoning for the
Site and surrounding area is shown on Figure 3-4.

Three types of plant communities were identified in Areas 1 and 2 These include
old field and hydrophilic plant communities identified in both Areas 1 and 2 and a forest
plant community identified in Area 2 only. A fourth plant community, a maintained field
community, was identified in areas adjacent to the Site. These areas are maintained by
mowing at frequency of at least once per year. No sensitive species or communities are
known to occur on the immediate Site or surrounding area.

6.1.2 Subsurface Setting

The geology of the Site area consists of Paleozoic age sedimentary rocks overlying
Pre-Cambrian age igneous and metamorphic rocks. The Paleozoic bedrock is overlain by
unconsolidated alluvial and loess deposits of recent (Holocene) age.

The uppermost bedrock units in the vicinity of the Site consist of Mississippian age
limestone and dolomite with inter-bedded shale and siltstone layers of the Kinderhookian,
Osagean, and Meramecian Series. The Kinderhookian Series is an undifferentiated
limestone, dolomitic limestone, shale and siltstone unit ranging in thickness from 0 to 122
feet in the St. Louis area. The Osagean Series consists of the Fern Glen Formation, a red
limestone and shale, and the Burlington-Keokuk Formation, a cherty limestone. The Fern
Glen Formation ranges in thickness from O to 105 feet and the Burlington-Keokuk
Formation ranges from 0 to 240 feet thick in the St. Louis Area.

Groundwater is present in both the bedrock units and the unconsolidated materials.
The major bedrock aquifers of the St. Louis area include the Cambrian-age Potosi
Dolomite and the Ordovician-age Gasconade Dolomite, Roubidoux Formation and St.
Peter Sandstone.

The Potosi Dolomite can be present in thicknesses of up to 324 feet at an average
depth of 2,240 feet in the St. Louis area. The Gasconade Dolomite and the associated
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Gunter Sandstone occur in thickness of up to 280 feet in the St. Louis area. These units
are overlain by the Roubidoux Formation which ranges from 0 to 177 feet thick in the St.
Louis area. The average depth of the Roubidoux Formation is approximately 1,930 feet.
The St. Peter Sandstone lies at a depth of approximately 1,450 feet below ground surface
and can be as much as 160 feet thick. Due to their depth, these formations are generally
not used as a source of potable water. The deeper Cambrian and Ordovician-age aquifers
are separated from shallower units by the Ordovician-age Maquoketa shale that appears to
provide confinement for the underlying deeper aquifers.

Areas 1 and 2 are underlain by alluvial deposits of varying thickness. The landfill
debris varies in thickness from S to 56 feet, with an average thickness of approximately 36
feet in Area 1 and approximately 30 feet in Area 2. The underlying alluvium increases in
thickness from east to west beneath Area 1. The alluvial thickness beneath the
southeastern portion of Area 1 is less than 5 feet (bottom elevation of 420 feet AMSL)
while the thickness along the northwestern edge of Area 1 is approximately 80 feet
(bottom elevation of 370 feet AMSL). The thickness of the alluvial deposits beneath Area
2 is fairly uniform at approximately 100 feet (bottom elevation of 335 feet AMSL).

During the RI investigations, groundwater was generally encountered in the
underlying alluvium near or immediately below the base of the landfill debris. Isolated
bodies of perched water were encountered in two of the 24 soil borings drilled in Area 1
and six of the 40 soil borings drilled in Area 2 as part of the RI field investigations. The
perched water generally occurs in small isolated units at depths varying from five to 30
feet below ground surface.

Monthly groundwater levels measured in various Site wells indicate that
groundwater generally occurs only in the underlying alluvium at or below the base of the
landfill materials with the exception of the localized perched water conditions encountered
in isolated areas within the landfill. Groundwater elevations varied seasonally and were
generally lowest during the fall and winter months (September through March) and highest
during the spring and summer months (April through August).

The RI data indicate that only a very small amount of relief (less than one foot)
exists in the water table surface beneath the landfill. Based on the water level data, the
inferred direction of groundwater flow beneath Area 1 is to the south toward the active
landfill.

No public water supply wells that obtain water from the alluvial aquifer are present
near the Site. The distribution of private wells in the vicinity of the Site is as follows:

o Four wells are located less than one mile from the Site; however, two no longer
exist and the remaining two are not used as drinking water sources;
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o Seventeen wells located between one and two miles from the Site including four
wells used for irrigation purposes, one well at an abandoned Site, and twelve wells
used as drinking water sources; and

e Five wells located between two and three miles from the Site, all of which are used
as drinking water sources.

The nearest well reportedly used as a drinking water source is located
approximately 5,300 feet to the north of the Site (Foth & Van Dyke, 1989). The number
of private wells has likely decreased since preparation of the Foth & Van Dyke, 1989
report due to urban and suburban development and flooding of some of the areas in 1993
and 1995.

6.2 Contaminant Sources

The radionuclides are dispersed throughout the upper part of the landfill deposits
in Area 1 and Area 2. Approximately 88,900 square feet (2 acres) of Area 1 has
radionuclides exposed at the surface (upper 6 inches). The quantity of these surficial
materials is estimated at 650 tons. Approximately 198,000 square feet (4.6 acres) of Area
1 have radionuclides present in the subsurface to depths of 7 feet, with localized intervals
present to depths of 15 feet. The quantity of subsurface impacted soils and associated
materials including refuse, debris and fill materials is estimated at 24,400 tons based upon
an average material thickness of 8.33 feet.

Approximately 504,000 square feet (11.6 acres) of Area 2 have radionuclides
exposed at the surface. The quantity of these surficial materials is estimated at 3,700 tons.
Approximately 785,000 square feet (18 acres) of Area 1 have radionuclides present in the
subsurface to depths of 10 feet, with one localized interval present to a depth of 23 feet.
The quantity of subsurface impacted soils and associated materials including refuse, debris
and fill materials is estimated at 49,600 tons.

In general, the isotope values above reference levels originated from radionuclides
from the uranium-238 and uranium-235 decay series. Thorium-232 and radium-224
isotopes from the thorium-232 decay series were also present above reference levels but at
a lesser frequency. The subsurface samples generally contained more radionuclides at
higher concentrations than the surface samples.
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6.3

SCSR

Potential Migration Pathways

The potential migration pathways identified in this report include:

Airborne transport of radon gas and radionuclides in fugitive dust: Site specific
measurement of radon flux, radon in landfill gas emanating from the flare, and of
radionuclides on fugitive dust indicate negligible exposure to both on-site
personnel as well as potential offsite receptors.

Rainwater runoff transport of radionuclides in the on-site and offsite water: Some
of the rainwater measured onsite did contain radionuclides above MCLs. None of
the radionuclides were measured at levels above MCLs in the samples collected
from the nearest offsite surface water sources.

Transport of radionuclides in the on-site and offsite erosional sediments: Some of
the sediment samples collected on-site did contain levels of radionuclides above
reference levels. One sediment sample collected at the landfill boundary on the
southern side of the access road contained radium-226 at a level slightly higher
than the reference level. None of the offsite sediment samples contained
radionuclides above the reference level.

Sediment transport from the berm on the northwestern boundary of Area 2 onto
the Ford property: Soil samples from five of the eleven locations on the Ford
property contained radionuclides above the reference level. All of these samples
were from the upper 3 inches of materials.

Migration of water to seeps: Sampling results indicate that the radioisotopes in the
leachate from the only identified seep are all below the Missouri State MCLs.
Based upon this results, seeps do not appear to be a significant exposure pathway.
There is no offsite exposure pathway because the water from the seeps does not
migrate offsite.

Migration of perched water or leachate seeps offsite: Potential exposure to
perched water would either be through leachate seeps or groundwater. Leachate
seeps area not a significant exposure pathway (see above). Groundwater is
discussed below.

Groundwater: There is no on-site usage of groundwater. Only one Site well
contained radionuclides above the Missouri State MCLs and the measured
concentrations were very near to the MCL. The potential for this exposure
pathway to prove significant is very low given the distance to the nearest drinking
water well and the fact that all surrounding businesses use municipal drinking
water supplies.
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6.4  Potential Exposure Pathways

. Table 6-1 summarizes the preliminary assessment of potential pathways for
OU-1. Direct contact to on-site personnel is the primary potential exposure pathway.
There is a much lower potential for direct exposure to sediments in the drainage ditch
north of Area 1 and northwest of Area 2 at the boundary with the Ford property. Finally,
an extremely low potential exists for on-site exposure to radon gas and radionuclides in
rainwater runoff. None of the other migration pathways, including atmospheric transport
of fugitive dust, surface water and groundwater are viable exposure pathways. Table 6-1
will be reevaluated and revised as necessary as part of the BRA.

6.5  Fate and Transport Modeling

The data and interpretations included in this document indicate that potential offsite
migration of radionuclides has been limited to:

o Sediment in the drainage ditch south of the main access road,
e Sediment laden rainwater to the northwest on the Ford property buffer; and
e Groundwater to the northwest of the Site beneath the Ford property buffer.

The extent of sediment migration along the access road and onto the Ford property

‘ have been defined to an acceptable degree for completion the RI, the BRA, and the FS.
The radionuclide exceedance of the MCL in the groundwater is slight and has also been
sufficiently defined to an acceptable degree for completion the RI, the BRA, and the FS.

Based upon this information, EMSI concludes that extensive fate and transport
modeling will not be necessary to complete the BRA; however, some simulation using
analytical solutions may be completed to evaluate short term attenuation in both air and
water media. These needs will be addressed during completion of the BRA.
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Table 6-1 : Summary of Potential Exposure Pathways for QU-1

On-Site Off-Site
Media Carrier Exposure Exposure Comments
Potential Potential
Radon Gas from Very Low Negligible On-site exposure limited to two small regions in Area 1
Air Surface Emissions and two small regions in Area 2.
Radon Gas in landfill | Negligible Negligible Based upon results included in Golder (1993).
gas
Surface Exposure Low Negligible On-site exposure limited to infrequently visited regions in
Soil both Area 1 and Area 2. Off-site exposure limited to small
area of the Ford property and a very limited reach of the
south drainage of the access road immediately adjacent to
the property boundary.
Sediment Transport | Low Negligible On-site exposure limited to infrequently visited regions in
both Area 1 and Area 2 and access road drainage ditch.
On-site exposure limited to infrequently visited areas
during precipitation events. Off-site exposure limited to
Surface Water | Rainwater Runoff Very Low Very low small region of Ford property northwest of Area 2 that will
probably be purchased by the Respondents to facilitate
remediation.
Landfill Seep Seep discharge Negligible Negligible No radionuclides above Missouri MCLs
No on-site used of groundwater. Off-site migration
Groundwater Groundwater Negligible Very Low believed to be limited to small region of Ford property
northwest of Area 2 that will probably be purchased by the
Respondents to facilitate remediation.
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APPENDIX A

COMPILATION OF ANALYTICAL DATA

COLLECTED BY McLaren/Hart and EMSI



Alluvial Hydraulic Conductivity Values

Monitoring Well Hydraulic Conductivity
K (cm/s) *
Shallow Depth Wells
S-1 3.78E-03
S-5 8.76E-04 Max 3.43E-02
S-8 3.43E-02 Min 8.76E-04
S-84 2.32E-03 Avg 8.22E-03
MW-101 4.17E-03
MW-F3 3.83E-03
Intermediate Depth Wells
I-2 3.27E-02
I-4 5.41E-02 Max 6.68E-02
I-7 6.68E-02 Min 1.22E-02
I-9 5.47E-02 Avg 4 45E-02
I-11 4.63E-02
1-68 1.22E-02
Deep Depth Wells
D-3 3.15E-02
D-6 4.29E-02 Max 8.85E-02
D-12 4.14E-02 Min 4.50E-03
D-13 8.85E-02 Avg 4.28E-02
D-85 4.50E-03
D-93 4.78E-02

* All Hydraulic Conductivities were determined using the computer software program AQTESOLV™
(Geraghty & Miller, Inc. 1989). A graph of the data points was assigned a best fit line that was visually
positioned on the graph.
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TABLE2-1
BACKGROUND SOIL RADIOLOGICAL ANALYTICAL RESULTS
URANIUM-138, URANIUM-238, THORIUM-232 DECAY SERIES
METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

URANIUM-238 DECAY SERIES (picocurries per gram [pCVg|)

w4 Blemuth-214

[Barrow Pit - loess . 30 aly 1.18 104 .08 4 .92 aj! 1.19 ax 1.07 ay < MDA - .40 [%]]
| Barrow Pit - shale i 83 823 1.99 1.08 .40 3 .41 ais 0.97 ay 1.01 an 0.90 o .88 12
Farmer's Field ) .41 a1y <MD - ] ax .03 e 1.0 axn 1.02 (3] L.2? a1’ .18 204
McLaren/Hart Shop 0.74 ale < MU ~ 32 a1 .68 a2 0.9 ajl 0.92 a) <MD - < MDA 179
Bamrow Pit - loess (Y] < MDA 136 <£ﬂ ”an < MDA -
Barrow Pit - shale .9 (1] < MDA o <M e <MD -
Farmer's Field ) .02 [t <MD 163 < MDA [¥Y) <MDt =
[McLeren/Hart hop .21 el < MDA ¥ < MDA as < MDA -
THORIUM-132 DECAY SERIES (picocuries per gram (pCl/g|)
Radiim-324 ii Blsmuth-212 . ] - Thallum 208
THE sult: | : MDA i
= ................................ q‘m : —
| Barrow Pit - .26 an 1.90 -16 (V1] < MM - 1.94 an <M - 0.6} 018
Farmer’s Field 1.08 al < MDA - ).56 ae < MDA - 0.80 aM < MDA - 032 [3]]
Mclaren'Hant Shop 0.52 a8 < MDA - ).43 434 < MDA - 1.09 a < MDA - 0.4t 41 ]

© = Nuclesr Regulstory Commission's Branch Technical Position (BTP) eriteria for thorium-230 and radium-226, which are cstablished t levels of background plus $ pCi/g for surface ssmples and background
plus 15 pCi/g for subsurface semples (15 cm depth), have been selected as reference vatues for comparison of all soil snanlytical dats. Although this criteris is appropriste specifically for these two radionuclides,
they are conservative vatues for comparison of all dsta. If no background ion is established for e specific adionaclide, then a refe value of $ pCi/g for surface samples and 15 pCi/g for subsurfece
ssmples have been conservatively selected for comperison of the dsta.

- = Not reported

NE = Not Estsblished

DUP (F) = Field duplicste

DUP (L) = Leborstory duplicste

MDA = Minimum Detectable Activity

Bolded numbers indicate result reported above minimum detectable sctivity
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TABLE 24

SUMMARY OF SOIL BORING LOCATIONS, ELEVATIONS, AND TERMINATION DEPTHS - AREA |
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

WL-101 '1,069529.56 | 351627313 | 451.12 8498 1,069,549.55 | s16317.21 456.3 25 NOT ENCOUNTERED

WL-102 1,069,270.53 | 51597583 | 46191 yams 1,069,260.46 | 31597408 4628 34 20 | a0

WL-103 1,069,408.90 | 316,73690 | 45069 871555 1,09,407.36 | 516,737.06 4509 25 NOT ENCOUNTERED | Alluvium

WL-104 1,069,342 14 | 35165999 45134 153 1,060,575.47 | 31660277 4498 35 NOTENCOUNTERED | Alluvium

WL-108 (D-3) 1,069,148.99 | 313,889.3] 466,54 BAMSINDS | 1,060,13626 | 515,871.62 4672 109 05 110 __|Monitoring Well

WL-105 (1-4) 1,069,148.99 | 315,893 466.54 . 10/ 1,09,148.42 | 31588950 4660 » 45 90 |Monitoring Well

WL-103 (S5) 1,069,148.99 | 515,889.3] 466,54 V13! 1,069,155.34_| 313,901.03 4657 49 15 $5 |Monitoring Well

WL106A 1,069,307.95 | 316,069.94 464.56 81191 1,069,301.64 | 31608218 4654 2 25 50 |Landfill. Relocste o investigate clevated gamma resdings.
WL-106B 1,069,307.95 | 316,069.94 464.56 115 1,060,317.25 | 316,061.92 4628 38 00 10 [Alluvi

WL-107 ,068,908.00 | 316,264.96 43691 95! 1,068909.52 | 51623431 4861 52 NOT ENCOUNTERED | Alluvium

WL-108 ,069,15201 | 516,395,958 anis /3793 1,069,144.21 | 516,379.68 ans n NOT ENCOUNTERED ___| Perched water dn 16
WL-109A 06894701 | 516352200 | 43582 o698 1,068933292 | 3516509.61 4855 %) NOTENCOUNTERED | Alluvium

WL A09B (D-14) | 1,06854701 | 31632200 | 48382 | 911/959N1/DS | 1,068947.16 | 51652317 4B4S 2 NOT ENCOUNTERED | Alluviwam

WL-105C 1,068,947.01 | 51652200 | 485.82 91298 1,068,961.12 | 3516,528.43 4839 (7] NOTENCOUNTERED | Refusal; rock

WL-109D 1,068,947.01 | 51652200 | 48582 | 9/12/959/1395 | 1,068,947.38 | $16,504.97 4856 60 NOT ENCOUNTERED __ | Alluvium

WL-110 1,068,889.01 | 516,645.03 434.4] 9/6/93 1,068,889.01' |  516.645.03" 434411 56 NOT ENOCOUNTERED Alluvium; elevated temperature

WL-11 1,069,17692 | $516389.33 | 473.06 W11R5 1,069,187.33 | 31658361 4438 52 NOT ENCOUNTERED | Alluvium

WL112 1,069,407.80 | S16599.06 | 46656 9Mms 1,09,379.45 | 351662822 4616 4 NOTENCOUNTERED | Al

WL113 1,069499.99 | 51646898 | 48519 92583 1,069,483.19 | 516,469.95 4610 45 35 | 40 JAlluvium

WL 114 1,069,409.53 | 51633524 | 461.40 912593 1.069,391.53 [ 316338357 4633 45 40 | 586 (M

WL-115 1,06929295 | 51640147 | 469.01 912695 1,069.298.98 | $16,393.13 468.9 4l NOT ENCOUNTERED ___ | All

WL-116 1,069,078.99 | 51616599 | 474.46 9126195 1,060,083.49 | 316,160.60 4743 20 NOT ENCOUNTERED | Perched water dat §

WLI1? 1,069,22401 | 5t8221.97 | 46198 921938 1,069,237.40 | 316221.33 416 41 60 | 70  [Allwvium

WL118 1,069,409.53 | 51633524 |  461.40 972895 1,069,411.09 | 316,304.95 4658 15 NOT ENCOUNTERED | Landfill terminated - high gamme not d
WL119 1,069031.14 | 31828926 | 47740 92995 1,00,031.14_| 31628926 4774 50 NOTENCOUNTERED __ | Alluvi

WL-120 1,069,06099 | S{6771.00 | 47231 912995 1,069053.64 | 31684657 4747 2 NOT ENCOUNTERED ___| Landiill; terminsted - elevated temperature

'thdloatimnolwwyed

( ) - Monitoring well designation

Ft. MSL - feet sbove mean ses level

Ft bgs. - fect below ground surface T

PAWESTLAKEANAL YTIC\SORRPT\BORING ALY 10/23/96



TABLE 2-5

SUMMARY OF SOIL BORING LOCATIONS, ELEVATIONS AND TERMINATION DEPTHS - AREA 2
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

X 314,177.60 4440 13
WL-202 173195 02.59 514,488.27 444.9 b
WL-203 3193 069,934,354 514,237.48 444.7 ]
WL-204 (S-1) V155 069.685.8) 514,205.0 443. 25 NOT ENCOUNTERED Monitoring Well (Shallow)
WL-208 (1-2 ¥/153-8/395 ,069.698.26 514212 443.2 52 NOT ENCOUNTERED Monitoting Well (Intermedinte)
W 1 10m,15431 | 313,38, A 109 MOT ENCOUNTERED | Monitoring Well (Deep)
WL-207(-7) vitss ,070,743.05 314,299.87 444.3 50 NOT ENCOUNTERED Monitoring Well
WL-208 [P U 070,141.19 | 51475243 4748 37 NOT ENCOUNTERED Alluvium
WL-209 82495 ,070,492.55 $14,686.34 461.4 30 0.0 4.0 Alhrvium
WL-210 $/25/95-8/2895 ,069,775.15 514,811.55 477. 53 0. 20 Alluvium
WL-3 /2898 ,070,046.08 514,684.07 478, 28 D, 0.0 Alluvium
WL-212 1728791 07002586 | 514,973.26 any 30 NOT ENCOUNTERED Alluvium
WL-213 /297! ,070,223.38 514.942.6 472 23 NOT ENCOUNTERED Alluvium
WL-214 1/29/93 ,070.206.86 515,241.19 463.5 23 NOT ENCOUNTERED Alluvium
WL-2 8/29/95 ,070,432.01 515,259.72 470.0 16 NA Perched water st 6
WL-21¢ 12 /2995 069 836.29 514,936.08 471.4 25 2 5.0 Alluvium
WL-216B(S-} 30/93 069,832,387 514.93).33 4773 23 3.0 50 Alhrvium
WL-216C(-11) 3095 1,069,819.16 | 514925.06 416 30 20 6.0 Alluvium
WL-217 /30095 069 961.30 515,082.21 474.7 7 NOT ENCOUNTERED Perched water ot 12
WL-21 8/30/95 069, 462.69 514,839.09 489.7 7 NOT ENCOUNTERED Alluvium
WL-219A 3185 06914247 | $514,545.63 496.7 27 NOT ENCOUNTERED Perched water ot 21
WL-220 83193 069,258.11 $14,733.38 503.9 30 NOT ENCOUNTERED {paerched water 1 23
WL-22] 9/1/93 ,070,567.3% $14,459.37 462.3 35 NOT ENCOUNTERED Alluvium
WL-222 9/1/95 ,070,799.38 514618.74 457.8 35 NOT ENCOUNTERED Athrvium
WL213 9I5R5 070743511 | 51473414 4622 FY] 33 T 55  |Awimm
WL-224D-13) 9/14/93 ,070,485.74 5135,601.73 468.4 36 NOT ENCOUNTERED Alluvium
WL-225 9/14/95 ,070,576.93 51563266 468.2 35 NOT ENCOUNTERED Perched water t 31
WL-226 91595 .070,536.03 514992.10 461.% 43 25 35 Altuvium

9.0 16.0

WL-227 9/15/95 ,070,688.99 515,258.39 462.0 40 NOT ENCOUNTERED Alluvium
WL-228(5-8) 9/15/93 07104433 [ 51472416 441.6 2 NOT ENCOUNTERED Monitoring Well
WL-229(-9) /1895 069329.26 | 51426859 443.5 $6 NOT ENCOUNTERED Monitoring Well
WL-230 9/18/95 070,716.09 | 515,139.66 463.3 35 NOT ENCOUNTERED Alluvium
WL-23 9/18/98 ,070,850.73 515,007.27 464.3 40 4.5 6.0 Alluvium
WL-233 919793 069,542 40 514,609.19 489.2 43 20.0 24.0 Alluvium
WL-234 9/19/9% ,069,757.62 514,428 12 430.0 42 4.0 9.0 Alluvium
WL-233 9720095 ,069.615.23 $14,418.87 481, 30 220 230 |Weta @ 25
WL-236 921795 1069.399.29 | 514,334.13 484.] 37 NOT ENCOUNTERED Water @ 37
WL-237 921/95 ,070,069.42 515,161.88 4709 40 NOT ENCOUNTERED Alluvium
WL-238 972193 ,070,705.96 514,916.28 466.2 M 5.0 1 7.0 Alluvium
WL-239 92195 ,070,921.77 5143829.712 458.9 30 NOT ENCOUNTERED Water @ 28°
WL-240 9/28/93 1,070,320.97 515,315.69 468.3 1l NOT ENCOUNTERED Weter @ §'
WL 24 911895 107031984 [ 515100.73 469.6 ) 5 | [X] Alluvium
WL-242 21395 NS NS NS 20 NA Surfece I
WL-243 21398 NS NS NS 0.5 NA Surface sampl
WL-244 1213935 NS NS NS 0.5 NA Surface sample
WL-243 12/1395 S NS NS 05 NA Surface sample
WL-246 12/1395 NS NS NS 0S5 NA Surface sample
NS - Not surveyed

Ft. bgs. - feet below ground surface
NA - Not svailsble. Boring not dovmhole gamms logged.
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Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g])

Table

2-7a

Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

*: Protactinfum-231: Actintum-227°"" '{ . - Radium-223
Result:: |- MD esult! '] MD, Result |::MDA -
AREA 1 ;
WL-101 5 0.13 all < MDA a72 < MDA 425 < MDA Q77 < MDA 11.45
1 20 < MDA 016 < MDA 054 < MDA 315 <MDA 0.69 < MDA 849
wL-102 5 <MDA alé <MDA a9 < MDA 179 <MDA 074 < MDA 877
15 < MDA 0.09 < MDA 0489 < MDA 4.62 < MDA 1.04 < MDA 13.54
WL-103 5 0.21 016 < MDA a7 < MDA 4.92 < MDA 0.89 < MDA 0.63
10 0.23 016 <MDA 1.41 <MDA &1 <MDA 1.40 < MDA 15.56
WL-104 5 <MDA als < MDA ass < MDA 2.80 < MDA 0.60 < MDA 7.84
20 0.25 al2 < MDA 0.56 < MDA 3.60 < MDA 0.59 < MDA 649
WL-105 10 0.55 014 3.98 1.97 26.9 100 150 1.9 16.8 63
30 < MDA all < MDA 0.79 < MDA 499 <MDA 0.88 < MDA 9.36
WLI106 0 6.86 3.10 75.8 &7 544 41 305 8 293 25
5 <MDA 3.87 2.10 112 1.1 3.9 6.3 1.73 6.67 3.90
5DUP (L) - - - - - - - - <MDA 5.80
5 DUP (F) < MDA 285 12.1 34 73.2 169 43.8 3.20 443 10.0
25 0.24 007 <MDA 078 <MDA Y <MDA a8l <MDA 9.87
25 DUP (F) <MDA a4 <MDA 114 < MDA 3.51 <MDA 1.34 < MDA 11.06
WL-107 5 <MDA all < MDA as8 < MDA .81 <MDA a7l < MDA 13.99
51 < MDA 0.093 <MDA 0.63 <MDA 411 <MDA ass < MDA 15.08
51 DUP (L) < MDA all <MDA 0.63 < MDA 4.42 < MDA 1.08 < MDA 13.37
WL-108 5 < MDA als <MDA 0.67 < MDA 443 < MDA 0.96 <MDA 13.65
WL-109 5 <MDA 0.09 < MDA a.6! < MDA 3.91 <MDA 070 <MDA 14.48
50 <MDA a4 <MDA 077 <MDA 433 <MDA 1.22 < MDA 922
50 DUP (L) 0.09 012 <MDA 1.28 < MDA 46! <MDA 1.68 < MDA 15.02
WL-110 5 <MDA 008 < MDA 084 < MDA 5.20 <MDA 1.26 < MDA 14.87
50 < MDA 018 < MDA 074 < MDA 4.39 < MDA 1.29 < MDA 1036
WL-111 0 0.72 023 < MDA 0.70 < MDA 420 < MDA 1.05 < MDA 14.77
5 < MDA 1.49 <MDA Q.70 < MDA 422 <MDA LI < MDA 21.48
5 DUP (L) - - - - < MDA 692 < MDA 1.19 < MDA 27.47
51 <MDA 0.3S <MDA 0.64 <MDA .64 < MDA 0.64 < MDA 20.60
51 DUP (L) - - - - < MDA 4.4 < MDA 0.89 < MDA 23.32

PAWESTLAKE\ANAL YTIQ\DECA Y SR3VU23SDECA XLS
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Table 2 - 7a
Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g])
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

WL-112 ) 0 0.24 al? <MDA ass < MDA 543 <MDA 1.32 < MDA

5 < MDA 1.1 < MDA 099 <MDA 684 < MDA 1.59 < MDA 3670
v 42 0.83 036 < MDA 0.56 < MDA 3.52 < MDA 0.66 < MDA 21.78

WL-113 5 0.60 024 < MDA 023 <MDA 1.0 <MDA 032 <MDA 3126
S DUP (F) <MDA al9 < MDA al? < MDA 0.72 <MDA 017 < MDA 2.88

10 0.27 0.23 < MDA Q42 <MDA 2.09 < MDA 062 < MDA 7.47

WL-114 0 19.5 11 17.6 3.0 156 4 118 3 113 s
5 0.82 0.51 0.32 027 1.93 1.09 1.2 022 < MDA 77

5 DUP (L) - - - - 2.42 1.98 1.07 028 <MDA 4.68

15 <MDA 044 <MDA 024 <MDA 1.08 <MDA 03s < MDA 3

15 DUP (L) - - - - < MDA 1.34 < MDA 1.48 < MDA 4“4

WL-115 5 0.47 05} <MDA 01s <MDA 0.85 <MDA 018 < MDA 277
40 <MDA al13 <MDA als < MDA 0.67 <MDA al4 <MDA 2.21
WL-116 0 < MDA 0.20 < MDA 1.02 < MDA 3.37 < MDA 1.38 < MDA 21.59
5 < MDA as2 <MDA arz <MDA 0.89 < MDA al9 < MDA 289

5 DUP (F) <MDA Qa2 <MDA ads <MDA 226 < MDA 068 < MDA 7.64

10 <MDA alo <MDA als < MDA 0.69 <MDA 0.14 < MDA 2.23

WL-117 10 < MDA 025 0.30 a27 <MDA 1.45 0.79 0.23 1.03 078
25 <MDA 023 < MDA 020 <MDA .94 <MDA 027 < MDA 2.9

WL-118 5 1.46 0.10 2.40 1.41 283 54 18.% 1.2 16.1 3.4
10 < MDA als 0.18 als 0.90 082 0.41 ol <MDA 2.42

WL-119 5 <MDA Q27 < MDA 0ls <MDA 0.82 <MDA 016 < MDA 2.07
50 <MDA 0.65 <MDA 012 <MDA 063 < MDA als < MDA 1.74

S0DUP (L) - - - - <MDA a9 <MDA o3l < MDA 27

50 DUP (F) <MDA a3l <MDA ols <MDA (' ¥/] <MDA Qe < MDA 1.86

WL-120 5 0.33 024 < MDA 024 < MDA 1.20 < MDA 0.40 <MDA 3.20
S0 < MDA 012 <MDA 037 <MDA 1.96 < MDA 059 <AMDA 5.06

50 DUP (F) <MDA 0.53 < MDA 025 <MDA 1.33 <MDA 041 < MDA .24
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Table2 - 7a
Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g])
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

_Result. .| MDA -
NG :

: By
BACKGROUND SURFACE SOIL

Barrow Pit - loess 0 0.41 028 <MDA 058 < MDA 3.36 <MDA a7 < MDA 1653
Barrow Pit - shale 0 0.91 Q92 < MDA 56 < MDA 413 <MDA a70 < MDA 1838
Farmer’s Ficld 0 0.02 22 < MDA a7 <MD4 |  ses <MDA 1.34 <MDA 21.16
McLaren/Hart Shop 0 0.21 a9 < MDA a7y <MDA 433 < MDA Q89 < MDA 20.00

¢ = Nuclear Regulatory Commission's Branch Technical Position (BTP) eriteria for thorium-230 and radium-226, which are established at levels of background plus 5 pCi/g for surfac
plus 15 pCi/g for subsurface samples (15 cm depth), have been selected as reference values for comparison of all soil ananlytical data. Although this criteria is appropriate specifically [

they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of 5 pCi/g for surface samples a
samples have been conservatively selected for comparison of the data.

- = Not reported

DUP (F) = Field duplicate

DUP (L) = Laboratory duplicate

MDA = Minimum Detectable Activity

NE = Not Established .
Bolded numbers indicate result reported above the minimum detectable activity.

4
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Table2-7b
Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g|)
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

Uraniuni-235/236 ranfum- = Protactini . Radlum-223
ul MD, ¢ AD; Reésult “Result -|. MDA
AREA2
WL-201 5 < MDA a2 < MDA 4.1 < MDA 4.1 < MDA a2 < MDA 14.43
| 15 < MDA als < MDA 4.09 < MDA 4.09 < MDA Q.43 < MDA 12.87
WL-202 ‘ 5 <MDA al7 <MDA 1.50 <MDA 228 <MDA 1.6¢ <MDA 2241
. SDUP (L) - 0.16 alé < MDA asé < MDA .47 < MDA 0.59 < MDA 12.26
15 <MDA al2 <MDA 1.24 <MDA 7.5¢4 <MDA 14 < MDA 21.0
WL-203 0 031 027 <MDA Q.64 < MDA 4.76 < MDA 0.85 < MDA 18.79
5 0.18 Qals < MDA 075 < MDA 39 < MDA 1.14 < MDA 14.22
15 < MDA alé < MDA 068 < MDA 4.99 < MDA 085 <MDA 13.76
WL-204 5 022 als < MDA ass < MDA 381 < MDA Q73 < MDA 11.67
25 <MDA all <MDA ase <MDA 3.51 < MDA 0.69 < MDA 11.34
WL-205 5 0.1%5 ols < MDA 0.61 < MDA 3.96 < MDA 0.67 < MDA 1014
15 0.18 ol4 < MDA 073 < MDA 3.06 <MDA a93 <MDA 13.34
WL-206 0 <MDA ass 1.70 104 7.93 arn 6.15 L1 6.73 4.03
0DUP (L) - - - - - - - - 8.78 6.60
5 0.19 .06 < MDA 1.44 < MDA 827 < MDA 1,73 < MDA 11.18
10 < MDA 0,064 < MDA 0.60 < MDA 3.2 < MDA 0.67 < MDA 5.49
WL-207 5 <MDA 022 < MDA 127 < MDA &72 <MDA 1.76 < MDA 14.36
SDUP (L) <MDA 024 < MDA ass < MDA 3.29 <MDA 064 < MDA 7.47
10 <MDA 02s < MDA 0.61 < MDA .74 <MDA a63 < MDA 646
WL-208 s 0.16 013 < MDA 118 <MDA 5.9 <MDA 1.22 < MDA 1024
5 DUP (L) 0.03 als <MDA 1.04 < MDA 3.56 1.40 agl! < MDA 7.64
9 <MDA 018 < MDA 077 < MDA 4,40 < MDA 1.13 < MDA 7.38
WL-209 S 0 251 a7 263 33 2030 160 1320 31 1097 28
5 72.4 atlé 748 238 1930 122 1180 22 900 74
S DUP (F) 115 als 62.6 15.4 1200 71 1070 15 982 ‘"
25 <MDA al? <MDA 08/ <MDA 8 <MDA 0.86 < MDA 236
25 DUP (F) <MDA 012 <MDA 0.70 <MDA . 3.65 <MDA 1.06 <MDA 7.63
WL-210 0 49.7 a7 182 14 838 67 732 13 660 ]
5 15.5 017 < MDA 1012 348 ] 220 [ 171 3
5 DUP (F) 43.8 alé 27.2 5.4 164 27 156 s 147 17
40 <MDA ars <MDA ars <MDA 420 <MDA 1.07 <MDA a8
40 DUP (F) 0.28 s <MDA 1.50 < MDA 824 < MDA 1.79 < MDA 13.95
WL-211 5 0.22 als < MDA a7s < MDA 5.46 2.48 087 < MDA 9.08
25 < MDA a20 < MDA a9 <MDA 414 <MDA 088 < MDA 9.46
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Table 2-7b
Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g|)
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

WL-212 . 5 <MDA Q16 < MDA 113 < MDA 680 < MDA 1.38 < MDA 12.42
10 <MDA als < MDA as6 < MDA 3.71 < MDA 078 < MDA 269
WL-213 Y 0.4% ass < MDA 0.88 < MDA 5.1 < MDA 1.03 < MDA 18.42
5 < MDA ol < MDA 0.83 < MDA .84 < MDA 1.01 < MDA 9.36
25 <MDA al? <MDA 1.38 <MDA 7.02 < MDA 1.39 <MDA 15.23
WL-214 5 0.81 (Y] < MDA 0.52 < MDA 3.52 < MDA 0.3 < MDA 7.54
25 <MDA als < MDA 0.89 <MDA 4.33 < MDA 0.99 < MDA 9.51
WL-215 0 0.77 a7z < MDA a’s < MDA 439 < MDA 0.96 <MDA 17.02
WL-216 5 <MDA 236 < MDA 3.07 393 15.0 25.8 30 30.2 87
25 <MDA al2 < MDA Q.61 <MDA 4.27 < MDA 0.63 < MDA 21.63

WL-217 - 5 <MDA al10 <MDA as3 <MDA 3.30 <MDA 082 <MDA 1995....
” 10 < MDA 0l6 < MDA 0.60 < MDA 3,72 < MDA 071 < MDA 20.33
WL-218 ¢ 0 0.41 0.28 < MDA 0.58 <MDA 359 < MDA 0.67 < MDA 14.84
, 5 <MDA al3 < MDA 08¢ < MDA .12 < MDA 1.26 < MDA 28.83
40 <MDA 043 <MDA 0.73 < MDA 4.2] < MDA 0.84 < MDA 21.50
WL-219 5 <MDA all < MDA a80 < MDA 5.58 < MDA 1.37 <MDA 26.48
10 < MDA 041 < MDA 0.62 < MDA 3.55 < MDA 074 < MDA 16,44
WL-220 5 < MDA [ 37 < MDA 079 < MDA 436 < MDA 1.22 < MDA 21.87
- 25 <MDA als < MDA 067 <MDA 4.37 < MDA 089 < MDA 24.86
WL-221 5 0.19 als < MDA 0.64 < MDA 4.46 < MDA 1.06 <MDA 19.55
35 < MDA 012 < MDA 0.79 < MDA 4.84 < MDA 113 < MDA 22.99
WL-222 0 0.69 036 < MDA 1.99 < MDA 14 < MDA 2.48 < MDA 44.46
s < MDA al2 < MDA a6l < MDA 419 0.69 68 < MDA 20.40
30 < MDA als <MDA 1.22 < MDA &3S < MDA 1.40 < MDA 23.83
WL-223 b L.<MD4 al4 <MDA ars <MDA s.18 < MDA 1.33 <MDA 17.03
22 < MDA alg < MDA Q.60 < MDA 3.90 <MDA asi < MDA 14.66
WL-224 5 <MDA Q30 < MDA a7l < MDA 5.00 < MDA 1.08 < MDA 21.08
35 < MDA 1.14 <MDA 0.69 < MDA .00 <MDA 048 < MDA 21,63
WL-225 5 <MDA 0.65 < MDA a7s < MDA .08 < MDA 0.91 < MDA 23.61
35 <MDA 1.18 < MDA .93 <MDA 5.94 < MDA 1.31 < MDA 27.67
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i Table2-7b
Soil Analytical Results - Uranium-235 Decay Series (picocurries per gram [pCi/g))

Methods NAS-NS-3050 and HASL 300

- West Lake Landfill, Bridgeton, Missouri
Uranlum:-235/236 ] Uranlum:23 - Protactintum:231:: 7. Radlum-223 .
Reésul MD. :Result: | MDA | Result | MDA _
; Al ] . E 18 N .
WL-226 ] 10 0.39 036 <MDA 0.30 <MDA S.14 <MDA 1.20 < MDA 21.54
20 < MDA 119 <MDA 87 < MDA 7.51 <MDA 1.47 <MDA 28.91
WL-227 5 < MDA 0.68 <MDA 066 <MDA 1.96 < MDA 0.72 <MDA 1605
40 0.6 [ X1] < MDA 0.54 < MDA 3.65 < MDA 0.58 < MDA 15.00
WL-228 5 <MDA 1.33 < MDA asy < MDA 4.02 < MDA a6s < MDA 13.60
15 <MDA 1.09 < MDA a7s < MDA 4.35 < MDA 111 < MDA 24.62
WL-229 5 <MDA 0.62 < MDA .64 < MDA 3.98 < MDA 0.82 <MDA 13.62
20 < MDA 0.52 < MDA a.6¢ < MDA 3.98 < MDA 0.9] < MDA 16.28
WL-230 5 0.48 058 < MDA a.63 < MDA 4.86 < MDA 092 < MDA 17.88
35 1.02 1.01 < MDA 0.69 < MDA 3.85 < MDA 0.97 < MDA 2.86
WL-231 0 0.91 018 < MDA aass < MDA 4.76 < MDA 1.09 < MDA 1817
5 < MDA 337 < MDA 073 < MDA 4.56 1.86 072 < MDA 19.43
10 0.68 054 < MDA 0.79 < MDA 435 0.76 071 <MDA 17.34
WL-233 27 <MDA 292 < MDA 1.02 < MDA 654 1.44 1.09 < MDA 2081
30 < MDA 290 < MDA 0.64 < MDA 4.72 < MDA 0.76 < MDA 16.06
WL-234 10 10.9 43 774 12 1050 64 952 12 891 19
10 DUP (F) 9.55 a.62 97.6 7.9 460 40 397 3 380 24
. 20 0.43 ols <MDA 0.6 <MDA 572 < MDA 1.34 <MDA 1817
. 20 DUP (F) <MDA 1.23 <MDA 035 < MDA 5.24 < MDA 1.28 <MDA 18.16
WL-235 . 0 <MDA 0.49 < MDA 0.56 < MDA 3.69 < MDA Q.70 < MDA 17.28
5 <MDA 92 < MDA 1.63 < MDA as4 < MDA 2.28 < MDA 29.14
30 <MDA 0.350 <MDA 084 < MDA 4.58 < MDA 1.20 < MDA 15.87
WL-236 5 < MDA 075 < MDA a72 < MDA 494 < MDA 1.07 < MDA 14.39
35 <MDA 117 <MDA 0.69 < MDA 3.94 < MDA 0.96 < MDA 14.14
WL-239 1 5 0.35 0.10 <MDA 0Js < MDA 1.81 <MDA 0.56 < MDA 1.49
25 <MDA 0.66 < MDA Q.25 <MDA 118 < MDA 0.38 < MDA 3.65
WL-241 SR 5 0.23 023 < MDA 0.38 4.09 1.78 4.22 0.33 < MDA $.38
15 <MDA 0.20 <MDA 023 < MDA 1.15 < MDA 0.38 < MDA 3.12
WL-242 0 0.4 016 - - < MDA 512 < MDA 1.24 < MDA 31.72
2 0.56 als - - < MDA 9.23 < MDA 236 < MDA 5237
WL-243 0 0.58 022 - - 5.22 4.03 3.58 a8 < MDA 25.10
WL-244 0 0.09 014 - - < MDA 4.57 0.81 073 < MDA 2664
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Table2-7b
Soil Analytical Results - Uranium-23S5 Decay Series (picocurries per gram [pCi/g])
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

7 Radium:223
. Result:|. MDA

WL-245 . 0 0.13 Q28 - - < MDA 4.88 <MDA 1.32 < MDA 3042
WL-246 0 0.1 027 - - <MDA 43 <MDA a9! < MDA 24.98
BACKGROUND SURFACE SOIL

Barrow Pit - loess 0 0.41 a28 < MDA 0ss < MDA 3.36 < MDA Q.70 < MDA 1653
Barrow Pit - shale 0 0.91 032 < MDA 0.56 < MDA 4.15 < MDA a70 < MDA 18.38
Farmer's Field 0 0.02 022 < MDA 077 < MDA 3.68 < MDA 1.34 < MDA 2116
McLaren/Hart Shop 0 0.21 al9 < MDA 0.78 < MDA 4.33 < MDA as9 < MDA 20.00

* = Nuclear Regulatory Commission's Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus $ pCi/g for surfac
plus 15 pCi/g for subsurface samples (15 cm depth), have been sclected as reference values for comparison of all soil ananlytical data. Although this criteria is appropriate specificatly {
they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of 5 pCi/g for surface samples a
samples have been conservatively selected for comparison of the data.

- = Not reported

DUP (F) = Field duplicate

DUP (L) = Laboratory duplicate

MDA = Minimum Detectable Activity

NE = Not Established

Bolded numbers indicate result reported above the minimum detectable activity.
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TABLE2-9
PERCHED WATER RADIOLOGICAL ANALYTICAL RESULTS - FILTERED GRAB SAMPLES
URANIUM-238 DECAY SERIES (picocuries per liter [pCVLJ)
METHODS NAS-NS-3050, NAS-NS-3004, AND EPA 901.1
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

- Biemuith-214. |- Lead-210 -

fresure | mbA | Resite | mpa
wLios | n | o3s | aso | <aou | 2000 | <ama | ass | oss | aom | <roa | 302 | <amu | sss | <voa | sz | cama | nioo
AREA2 )
WL-219 28 0.3% als 133« 104 038 als a18 0047 <MDA 289 < MDA 258 < MDA 289 < MDA 181
WL-220 30 < MDA ole < MDA 148.3 0.19 al? 1.712 als <MDA 283 < MDA 231 < MDA 283 < MDA 139
WL-231 i < MDA (.161 <MDA 152 0.97 49 370 198 <MDA 27.7 <MDA 232 < MDA 27.7 < MDA 181
LEACHATE SEEP
Leachste Seep 0.54 als - - 0.94 a2s a.88 04 0.83 083 - - - - - -
Leachate Seep Dup (F) 0.78 o - - 0.98 o <MDA 0.62 <MDA 0.69 - - ~ - -~ -

~ = Not reported. In sccordance with the Work Plan, the leachate seep was not amalyzed by EPA 901.1.

DUP (L) = Laborstory duplicste

DUP (F) = Field duplicate

MDA = Minimum Detectable Activity

* = Analytical result is a false positive. The half-life of thorium-234 is 24 days and therefore thorium-234 should be in secular equilibrium with uranium-238. Review of parent
and daughter products of thorium-234 indicate that secular equilibrium conditions exist and that the thorium-234 concentration should epproximate 0,33 to 0.39 pCiAl.

Bolded numbers indicete result sbove the Minimum Detectable Activity.
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. TABLE2-10
PERCHED WATER RADIOLOGICAL ANALYTICAL RESULTS - FILTERED GRAB SAMPLES
URANIUM-235 DECAY SERIES (picocuries per liter [pCi/L])

T METHODS NAS-NS-3050 AND EPA 901.1
. WEST LAKE LANDFILL, BRIDGETON, MISSOURI

AREA 1
WL-108 22 < MDA 034 < MDA 100.3 < MDA 453 <MDA 91.6 <MDA 1157
AREA 2
WL-219 25 <MDA 018 < MDA 534 <MDA 292 <MDA 61.8 < MDA 480.5
WL-220 30 < MDA 0.22 < MDA 49.3 <MDA 298 < MDA 55.3 < MDA 457.9
WL-231 31 < MDA 072 <MDA 33.2 <MDA 302 <MDA 60.6 <MDA 1327
LEACHATE SEEP
Leachate Seep J <mpDa 0.225 - - - - - - - -
Leachate Seep Dup (F) |- <MDA 0.300 - - - - - - - -

— = Not reported. In accordance with the Work Plan, the leachate seep was not analyzed by EPA 901.1.
DUP (F) = Field Duplicate |

MDA =~ Minimum Detectable Activity.

Bolded numbers indicate result above the Minimum Delectable Activity.
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TABLE 2 - 11

| PERCHED WATER RADIOLOGICAL ANALYTICAL RESULTS - FILTERED GRAB SAMPLES
THORIUM-232 DECAY SERIES (picocuries per liter [pCi/L))
METHODS NAS-NS-3004 AND EPA 901.1

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

. Thallium-208 -
. Result | MDA,

AREA 1 ’
WL-108 22 < MDA 0.040 <MDA 34.0 < MDA 0.099 < MDA 274.4 < MDA 25.2 < MDA 18.0
AREA 2
WL-219 25 0.042 0.024 < MDA 51.9 0.12 0.050 < MDA 194.7 < MDA 18.9 < MDA 13.2
WL-220 30 < MDA 0.09 < MDA 31.9 <MDA 0.16 < MDA 194.2 < MDA 17.2 < MDA 13.4
WL-231 31 <MDA 176 < MDA 52.4 <MDA 1.44 < MDA 175.7 < MDA 17.8 < MDA 143
LEACHATE SEEP
Leachate Seep < MDA 0.38 - - < MDA 0.60 - - - - -
Leachate Seep Dup (F) < MDA 0.52 - - < MDA 0.63 ~ - - - --

- = Not reported. In accordance with the Work Plan, the leachate seep was not analyzed by EPA 901.1.

DUP (F) = Field duplicate
MDA = Minimum Detectable Activity

Bolded numbers indicate result above the Minimum Detectable Activity.
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Background Soil Radiological Statistics
West Lake Landfill, Bridgeton, Missouri
(picocurries per gram [pCi/G])

Table 3 - 1

.Mean Plus - - |, Varlance

:3x Standard Deviations | - =i
Uranlum-238 Decay Serles
Uranium-238 4/4 1.33 0.46 0.74 1.85 2.24 2.7 0.21
Thorium-234 2/4 1.57 0.59 1.15 1.99 2.76 3.35 0.35
Uranium-234 4/4 1.47 0.63 1.06 2.40 2.73 3.36 0.40
Thorium-230 4/4 1.51 047 0.92 2.03 245 2.91 0.22
Radium-226 4/4 1.06 0.12 0.95 1.19 1.30 1.41 0.01
Lead-214 4/4 1.01 0.06 0.92 1.07 1.13 1.19 0.004
Bismuth-214 2/4 1.09 0.26 0.90 1.27 1.61 1.87 0.07
Lead-210 3/4 2.48 0.64 1.88 3.16 3.77 441 0.41
Uranium-235 Decay Series
Uranium-235/236 sl 4/4 0.39 0.38 0.02 0.91 1.15 1.54 0.15
Uranium-235 - -- - - - -
Protactinium-231 - - -- - - -- -- -
Actinium-227 -} - - - - - - - -
Radium-223 . - -- -- -- -- -- -- --
Thorium-232 Decay Series.
Thorium-232 4/4 0.90 0.33 0.52 1.26 1.55 1.87 0.11
Radium-228 2/4 1.65 0.36 1.39 1.90 237 273 0.13
Thorium-228 b 4/4 0.68 0.33 0.43 1.16 1.33 1.66 0.11
Radium-224 -- - - -- - - - -
Lead-212 i 4/4 1.29 0.48 0.80 1.94 2.26 2.74 0.23
Thallium-208 4/4 0.44 0.14 0.32 0.63 0.71 0.84 0.02

1Four backgournd samples were analyzed. Samples without detections were not used to calculate background statistics.
-- = None of the four background samples detected radionuclides above the Minimum Detectable Activity (MDA).
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Table 2-1

West Lake Landfill, Bridgeton, Missouri

Gross Alpha (picocuries per liter [pCVL|) - Unfiltered Grab Groundwater Samples
USEPA Method 900.0

Monitoring Well

._Gross Alpha: -

Result:. -

|

MDA...

Shallow Depth Wells

S-51 < MDA .64
S-53 5.76 4.49
S-61 $.39 ¢.63
S-80 285 4«

S-82 < MDA 13.3
S-84 < MDA 7.3

S-88 52.5 9.7
MW-FIS < MDA 9.32
MW-101 < MDA 4903
MW-102 < MDA 416
MW-102 DUP (F) < MDA 47

MW-103 13.7 1.3
MW-104 < MDA 14.4
MW-106 < MDA 12

MW-107 < MDA 7.16
MW-F3 < MDA 10.7
Intermediate Depth Wells

[-50 < MDA 7.47
[62 < MDA 7

165 < MDA 2.06
1-66 < MDA 5.86
1-67 < MDA .55
1-68 < MDA 1.7
1-73 < MDA 7.24
Deep Depth Wells

D-81 < MDA 279
D-31 DUP (F) < MDA 283
D-83 < MDA 129
D-85 < MDA 11.2
D-87 < MDA 214
D-93 < MDA 5.4

MW.F1D < MDA &s

Quarry Wells

1201 < MDA 5.54
1204 7.78 4.46
1206 138 20

DUP (F) = Field duplicate

MDA = Minimum Detectable Activity
Bold numbers indicate resuits above the Minimum Detectable Activity

Unfiltered grab groundwater samples werc collected using a bailer. No purging was performed prior 10 sample
collection since the samples were collected solely for characterization of the groundwater prior to well development.
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- TABLE 2-2
Uranium-238 Necay Series (picocuries per liter {pCi/L}) - Filtered Groundwater Analytical Data For Three Existing Groundwater Wells That Exceeded
Metropolitan St. Louis Sewer District (MSD) Gross Alpha Criteria
Mcthods NAS-NS-3050, NAS-NS-3004, and USEPA 903.0
West Lake Landfill, Bridgeton, Missouri

Monitoring Well .Uranium-238 - Uranlum-234 - Thorflum-230° " Radium-226
Result "MDA | Result MDA | “Result: | . MDA:"| Result ‘MDA
S-80 0.15 0.08 0.74 0.08 0.19 0.16 0.27 021
S-88 23.1 02 28.0 02 < MDA 0.32 0.50 04! .
S-88 DUP (L) 0.63 022 0.84 019 < MDA 0.38 < AIDA 0.58
1206 0.27 0.05 0.42 0.05 0.35 012 1.43 0.26

DUP (L) = Laboratory duplicate

MDA = Minimum Detectable Activity

S = Shallow Depth Monitoring Well

1206 = Quarry well

Bold numbers indicate result above the Minimum Dectectable Activity
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TABLE 2-3
Uranium-235 Decay Series (picocuries per liter [pCVL]) - Filtered Groundwater Analytical Data For Three Existing Groundwater Wells That Exceeded
Metropolitan St. Louls Sewer District (MSD) Gross Alpha Criteria
Method NAS-NS-3050
West Lake Landiig, Bridgeton, Missouri

S-88
S-88 DUP (L) 0.12
1206 0.12

DUP (L) = Laboratory duplicate

MDA = Minimum Detectable Aclivity

S= Shallow Depth Monitoring Well

1206 = Quarry well

Bold number indicate result above the Minimum Detectable Activity.
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TABLE 24
Thorium-232 Decay Series (picocuries per liter (pCi/L]) - Filtered Groundwater Analytical Data For Three Existing Groundwater Wells That Exceeded
Metropolitan St. Louls Sewer District (MSD) Gross Alpha Criterla
Method NAS-NS 3004
West Lake Landfill, Bridgeton, Missouri

“Thorium-228 il

" Thorfum-232";

; “Result " MDA SiResult”. | MDA
S-80 < MDA 0.139 < MDA 0174
S-88 < MDA 0318 < MDA 0.400
S-88 DUP (L) < MDA 0.298 < MDA 0524
1206 < MDA 0.123 <MDA 0223

DUP (L) = Laboratory duplicate
MDA = Minimum Detectable Activity

1206 = Quarry well
S = Shallow Depth Monitoring Well
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TABLE 2-§
Gross Alpha (picocuries per liter [pCl/1]) - Filtered Groundwater Analytical Data For Three Existing Groundwater Wells That Exceeded
Metropolitan St. 1ouls Sewer District (MSD) Gross Alpha Criteria
USEPA Method 900.0
West Lake Landfill, Bridgeton, Missouri

Monitoring ch o -GI‘Oﬁ'Alp'_hn SRR
. C’ll“ hiDA -
S-80 < MDA o1
S-88 103 20
S-88 DUP (L) <MDA 11
1206 < MDA 'Yy

DUP (1.) = Laboratory duplicate

MDA = Minimum Detectable Activity

S = Shallow Depth Monitoring Well

1206 = Quarry welt

Bold numbers indicate result above the Minimum Detectable Activity.
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Table 3-7
Radiological Areas 1 and 2
Uranium-238 Decay Series (picocurries per liter [pCi/l]) - Fugitive Dust Analytical Results
. Methods NAS-NS-3050, NAS-NS-3004, and USEPA Method 903.0
West Lake Landfill, Bridgeton, Missouri
Sample . | . . Uranium-238; Radium-226
| Result" ] MDK'-f-f?]';' Sigma Error | ‘- Result | EM Result #| " MDA ] Sigma Er

Area 1l
Upwind < MDA 0.00164 NA < MDA 0.00148 NA 0.00256 0.00042 0.00087 0.00043 0.00037 0.0002
Downwind 0.00071 0.00020 0.00038 0.00079 0.00024 0.00040 0.00071 0.00034 0.00033 < AfDA 0.00049 NA
Area 2 '
Upwind 0.00005 0.00004 0.00004 0.00007 0.00004 0.00005 0.00011 0.00006 0.00006 0.00011 0.00006 0.00005
Downwind < MDA 0.00056 N4 < MDA 0.00049 NA 0.00055 0.00023 0.00027 < MDA 0.00035 NA
MDA = Minimum Delectable Activity
NA = Not applicable

4

\
.
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Table 3-8
Radiological Areas I and 2
Uranium-235 Decay Series (picocurries per liter [pCi/l]) - Fugitive Dust Analytical Results
Method NAS-NS-3050
West Lake Landfill, Bridgeton, Missouri

Sample =~

Area l

Upwind < MDA 0.00237 NA
Downwind < MDA 0.00030 NA
Area 2

Upwind < MDA 0.00007 NA
Downwind < MDA 0.00068 NA

MDA = Minimum Detectable Activity
NA = Not applicable
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Table 3-9
Radiological Areas 1 and 2
Thorium-232 Decay Series (picocurries per liter [pCi/l}) - Fugitive Dust Analytical Results
Method NAS-NS-3050
West Lake Landfill, Bridgeton, Missouri

Sample. | T horium:2. Tam-238 Noram 328
el MD/ ] MDA ‘| Sig “.Sigma Error

Area |

Upwind < MDA 0.00027 N4 <MDA 0.00113 NA 0.00270 0.00044 0.00090
Downwind - < MDA 0.00024 NA < MDA 0.00097 NA 0.00191 0.00017 0.00058
Area 2

Upwind < MDA 0.00004 NA <MDA4 0.00017 NA 0.00037 0.00007 0.00013
Downwind < MDA 0.00026 NA 0.00091 0.00090 0.00056 0.00154 0.00029 0.00049

MDA = Minimum Detgctable Activity
NA= Not applicable '
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Table 2-1
Split Soil Analytical Results - Uranium-238 Decay Series (picocuries per gram {pCi/g))
Methods NAS-NS-3050, HASL 300, and NAS-NS-3004
West Lake Landfill, Bridgeton, Missouri

Boring Depth’ Uranium-238 750 | 455 Thorium<234 ' Uraniuim-234 . :. “Thorium-230
: “Quantérra. | Accu-Labs: | Quanterra: |.-Accu-Labs | Quanterra | 'Accu-Labs | Quanterra | Accu-Labs
_| Result]| MDA | Result| MDA | Result]| MDA Result| MDA | Result] MDA Result| MDA ] Result] MDA | Result] MDA

AREA 1
WL-106 0 108 2 87 09 <MDA | 1875 180 1! 105 3 110 a9 9700 11.8 57000
WL-112 5 3.44 0.42 1.2 ol < MDA 235 < MDA 0.94 2.92 089 0.9 al 84.4 19 1500
WL-117 10 2.90 016 1.3 al 1.44 059 < MDA 054 1.72 0.25 1.4 al 36.58 013 1400
AREA2
WI1.-213 0 1.53 042 0.9 ol 2.08 1.51 < MDA 0.65 1.64 0.45 0.9 ol 24.2 02 30 a6
WI.-214 5 0.81 0.09 0.6 al 1.14 1.08 0.43 035 1.09 a2 08 al 44.4 021 29 08
WL-217 - 5 0.51 0.08 0.3 al < MDA 1.80 0.20 0.20 0.45 0.08 0.5 al 0.96 an 1.1 01
WIL.-226 20 6.32 0.91 2.8 ol 2.58 231 0.80 0.5¢ 6.02 1.31 2.9 a2 173 1.0 530 29
W1.-234 . 10 138 5.0 100 04 24.5 19.9 140 21 128 5 83 a8 §7300 238 83000 28
WL-243 0 3.63 018 3.1 ol < MDA 1.94 2.5 22 3.99 024 33 ail 265 022 1200 30
WL-244 0 1.3 0.09 1.2 Y] < MDA 1.2¢ | <MD4 0.49 0.88 a2 1.2 ol 208 a7l 63 as

* = Nuclear Regulatory Commissions's Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus 5 pCi/g for surface samples and
background plus 15 pCi/g for subsurface samples (15 cm depth), have been sclected as reference values for comparison of all soil analytical data. Although this criteria is appropiate specifically for
these two radionuclides they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of $ pCi/g for
surface samplcs and 15 pCi/g for subsurface samples have been conservatively selected for comparison of the data.

—~ = Not reported
MDA = Minimum detectable activity
Bolded numbcrs indicate result reported above the minimum detectable activity.
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Table 2-t

Split Soil Analytical Results - Uranium-238 Decay Series (picocuries per gram [pCi/g])
Methods NAS-NS-3050, HASL 300, and NAS-NS-3004
West Lake Landfill, Bridgeton, Missouri

. Boring Radium-226
ra: | “Accu-Labs | Quanterra . _Accu-Labs
_ A| Result] MDA | Result| MDA Resul¢ | M DA Result| MDA Result | MDA: Résunl ‘MDA [ Result| MDA

AREA L
WL-106 0 906 2 910 23 650 13 1100 13 908 2 1000 2.9 1040 23 860 2
WL-112 5 4.66 0.42 6.3 1.7 5.14 034 7.0 023 4.38 a42 6.5 025 11.2 2.90 17 2
WL-117 10 3.15 0.07 4.0 1.4 2.92 008 39 023 3.22 007 3.2 a2 5.82 0.87 5.1 1.1
AREA2
WL-213 0 1.00 a37 1.1 13 1.28 028 1.3 a7 < MDA Qa70 1.2 17 2.36 213 2.3 16
WIL.-214 5 0.95 022 1.3 072 1.01 23 1.1 0.09 < MDA 0.62 1.0 all < MDA 1.23 1.0 093
[W1.-217 5 0.60 [3]] 0.64 0.62 0.53 a2 0.50 oll < MDA as2 0.68 010 1.71 1.36 <ADA 040
WI.-226 20 3.26 0.40 S.1 15 3.26 042 3.4 023 < MDA 1.21 34 023 £93 262 2.4 1.1
WL-234 10 3060 4 1800 36 1100 25 2200 4.9 3060 ¢ 2100 43 1300 24 500 16
WL-243 0 4.78 a3 9.2 22 5.26 0.28 8.8 031 4.2 [ ¥]] 7.3 030 9.58 207 18 3.2
WL-244 0 1.54 Q38 2.6 1.4 1.58 02} 1.7 022 1.31 01 1.4 0.21 2.02 1.48 1.4 097

* = Nuclear Regulatory Commissions's Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus S pCi/g for surface samples and
background plus 15 pCi/g for subsurface samples (15 cm depth), have been sclected as reference values for comparison of all soil analytical data. Although this critcria is appropiate specifically for
these two radionuclides they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference vatue of § pCi/g for
surface samples and 15 pCi/g for subsurface samples have been conservatively selected for comparison of the data.
— = Not reported

MDA = Minimum dctectable activity
Bolded numbers indicate result reporied above the minimum detectablo activity.
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Table 2-2
Split Soll Analytical Results - Uranium-235 Decay Series (picocuries per gram [pCUG])
Methods NAS-NS-3050 and HASL 300
West Lake Landfill, Bridgeton, Missouri

Boring : ~ Depth 20 Uranlum-238236 - Protactindum-231" 5% 7 .. Radium-223
(feety |- ‘Quanterra:’ ccu-Labs ra | Accu-Labs ~ Quanterra |  Accu-Labs
.. oo |Réesult { MDA Result | MDA | Reautt | MDA| - ‘Result [ MDA | Result | MDA | Result | MDA | Resutt | MDA | Resutt | MDA

Area | 2
WI1.-106 0 686 210 8.7 04 78.5 [ 56 14 544 " 610 “” 308 L] - - 939 s 130 27
W1.-112 b < MDA 1.1 0.1 01 < MDA 0.99 0.39 0.10 < MDA 884 48 32 <MD 1.39 - - < MDA 7 1.2 on
WI.-117 10 < MDA 0133 < M4 0.1 0.30 017 0.28 0.09 < MDA 1.43 < MDM 32 0.79 0213 - - 5.48 4.32 0.28 012
Area 2
W1.-213 0 0.48 018 0.1 [X] < MDA 084 < MDA 003 < MDA I X1 < MDA .o < MDA 103 - - < MDA 184 <
WL-214 S 0.51 [ 3] 0.1 01 < MDA 032 0.08 004 < MDA 332 < MDA 20 < MDA 033 - - < MDA 7354 9.0
W1.-217 3 < MDA 010 < MM 01 < MDA [X]] 0.04 004 < MDA 3.30 < MDA 23 < MDA 083 ~ - < MDA 1993 < 7
W1.-226 20 < MDA 1,19 < MDA (2] < MDA 087 0.32 009 < AfDA 1.81 4.3 30 < MDA 147 - - < MDM 289 0.56 0.12
WL-234 10 10.9 [A] 24 04 174 12 110 2.2 1050 64 520 70 952 12 - - 5170 232 88 2.4
W1.-243 0 0.58 0.22 0.1 [2] < MDA (2] 0.57 o 5.22 403 6.5 44 3.58 082 - - < MDA 81 39 (3]
W1.-244 0 < MDA 0.4 < MDA 2 < MDA 0.3 0.16 009 < MDA 57 < MDA 62 0.81 0713 - - < MDA 26 0.16 011

* = Nuclear Regulatory Commission's Branch Technical Position (BTP) critcria for thorium-230 and radium-226, which arc cstablished at kovels of background phus 5 pCi/g for surface sampics and background
plus 15 pCi/g for subsurface samples (15 cm depth), have been sekcied as reference values for comparison of all sodl analytical data.  Although this criteria is appeopriatc specifically for these two radionuctides,
they arc conservative valucs for comparison of all data. If no background concentration is cstablished for a specific radionuctide, then a reference value of § pCi‘g for surface samples and 13 pCi/g for subsurface
samples have been conscrvatively sclected for comparison of the data.

1 = Accu-Labs actinium-227's energy and photon yicld were too low to be scen on Accu-Labs gimma detectors.

- = Not reported.

MDA = Minimum Detectable Activity

NE = Not established

Bolded numbers indicate result reported above the minimum detectable activity.
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Table 2-3
Split Soil Analytical Results - Thorium-232 Decay Serles (picocuries per gram [pCi/G])
Methods NAS-NS-3050, HASL 300, and NAS-NS-3004
West Lake Landfill, Bridgeton, Missouri
Boring _ ;U Thorlum-232" S Radiomi228° : ‘Thorjum-228 .
erra; ccu-labs "Quanferra:.; Accu-labs ! | Quasnterraii: " Accu-labs
.Restlt. | "MDA' |"Result [ MDA" | Result: [ MDA | Result | MDA

AREA 1

WI1.-106 0 35.2 1.2 40 170 <MDA 3.84 - - < MDA 7.89 <MDA 240
WL-112 5 < MDA 1.56 < MDA 31 < MDA 1.20 - - 1.58 1.48 <AMDA 39
WIL.-117 10 1 arn < MDA 23 0.64 0.16 - - 0.47 a8 < MDA 23
AREA 2

WL-213 0 .11 020 < MDA 02 < MDA 090 - - 0.79 022 < MDA 02
WL-214 5 0.41 ol 0.5 ['¥] < MDA 031 - - 0.5 a2 0.5 02
WL-217 5 <MDA 0.085 0.1 ol < MDA a8l - - < MDA als 0.1 al
WL-226 20 <MDA 03s <MDA 2 <MDA L12 - - < MDA a99 < MDA 21
WL-234 10 <MDA 240 140 20 14.5 10.3 - - < MDA 196 < MDA 20
WL.-243 0 6.73 als < MDA 25 1.13 084 ~ - .11 als < MDA 1))
W1.-244 0 0.78 0.65 0.3 02 < MDA 1.05 - - < MDA 123 < MDA 02

® = Nuclear Regulatory Commission’s Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus 5 pCv/g for surface
samples and background plus 15 pCi/g for subsurface samples (15 cm depth), have been sclected as reference valucs for comparison of all soil analytical data. Although this criteria

is appropriate specifically for these two radionuclides they are conservative values for comparison of all data. If no background concentration is established for a specific

radionuclide, then a reerence value of 5 pCi/g for surface samples and 15 pCi/g for subsurface samples have been conservatively selected for comparison of the data.

1 = Radium-228 is not a gamma emiticr 30 it does not show up on gamma spectrometry. However, radium-228 decays 10 aclinium-228, which has three strong gamma peaks. The
peak at 911 KeV is traditionally reported as the radium-228 concentration because of the equilibrium that exists between radium-228 and actinium-228. .

~ = Not reported

MDA = Minimum detectable activity

NE = Not cstablished

Bolded numbers indicate result reported above the minimum detectable activity.
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Table 2-3
Split Soil Analytical Results - Thorium-232 Decay Series (picocuries per gram [pCI/G])
Methods NAS-NS-3050, HASL 300, and NAS-NS-3004
West Lake Landfill, Bridgeton, Missourd

Boring ' Depth * Radium-224 ULead-202: 0 Bismuth-212 “ Thalllum 208
terra ... |. Accu-labs'? B Y " Accu-labs nterra” | Accu-labs
g ' Result [ MDA |'Result | MDA’ | Result| MDA:| Result | ‘MDA | Result [ MDA | Result | MDA | Result | MDA

AREA 1

WL-106 0 1760 24 - - < MDA 290 < MDA 52 <MDA 102 < MDA 32 < MDA 132 6.8

WL-112 b <MDA 616 - - 1.08 a2s 0.72 017 < MDA 2.02 1.8 1.7 0.43 a2l 0.42

WL-117 10 6.48 azl - - 0.58 06 0.57 ol <MDA 040 < MDA 10 0.16 0.04 0.27
AREA2

WL-213 0 <MDA 4.09 - - < MDA [ ¥4 0.38 012 <MDA 1.54 < MDA 26 < MDA a2 0.22 Q09
WIi.-214 5 < MDA 2.31 - - 0.62 02l 0.56 Q.07 <MDA 1.34 0.74 ar 0.24 a7 0.22 0.0s
W1.-217 5 < MDA 2.8 - - < MDA a2y 0.16 0.05 <MDA 1.26 < MDA 12 < MDA 0.19 0.08 0.05
WIL.-226 20 <MDA4 532 - - < MDA a39 0.99 a3’ < MDA 2.05 < MDA 26 < MDA 025 0.14 oll
WIL.-234 10 < MDA 873 - - 10.8 32 82 as <MDA 186 < MDA 49 3.09 226 1.9 18
WL-243 0 < MDA 433 - - 1.04 on 0.79 021 <MDA 1.80 < MDA 4 0.46 015 0.28 als
WI.-244 0 < MDA 24 - - 0.86 02 0.84 a2 <MDA 1.43 < MDA 13 0.23 ar 0.42 a1l

* = Nuclear Regulatory Commission's Branch Technical Position (BTP) critcria for thorium-230 and radium-226, which are cstablished at levels of background plus 5 pCi/g for surface
samples and background plus 15 pCi/g for subsurface samples (15 cm depth), have been sclected as reference values for comparison of all soil analytical data. Although this criteria

is appropriate specifically for these two radionuclides they are conservative valucs for comparison of all data. If no background concentration is established for a specific

radionuclide, then a reerence value of § pCi/g for surface samples and 15 pCi/g for subsurface samples have been conservatively selected for comparison of the data.

1 = Radium-224 has its highest gamma emitter at 240 KeV, and has a photon yicld of less than 4%. There are two strong peaks that usually interfere with the radium-224 peak: lead-212
at 241 KeV and lead-212 at 238 KeV. Both of these peaks have higher photon yields which prevents the visibility of radium-224.

— = Not reported

MDA = Minimum detectable activity

NE = Not established

Bolded numbers indicale result reported above the minimum detectable activity.
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Split Groundwater Analytical Results - Uranium-238 Decay Serdes (plcocurries per Mter [pOW1])

Table 3-1

Mecthods NAS-NS-3050, NAS-NS-3004, EPA 903.0 AND EPA 901.1
West Lake Landflll, Bridgeton, Missourl

Montltoring
Well
-+ | Quanterra Accu-Labs
Result{ MDA | Result | MDA
S-3 <MDA | 08 0.1 01
LOAV.101 1.29 ol . 3 . , . X 1.7 0.1
MW.107 0.18 on | <amu 01 0.39 o | <amu 0.1 <apa | 33 | <aa 120 <MDA 17| <am 108 0.23 oI 01 01 0.83 013 01 01
LOWV-F3 <and | 025 | <amu ot 1.24 0138 | <M 01 <MDA | 334 | <M m < MM 190 | <ana 1o <A on < MM 01 < MDA 06l <ADd
Monitoring gz
Well o Filtcred
" Quanterra Quanterra "Accu-labs
Result | MDA} MDA { Result | MDA
S.-5 0.51 024 238 < MD4 10
LOW-10) 0.19 0 0% 203 < MDA 13
MW.107 0.49 o a3 <AfD4 13
MMW.F3 0.22 009 26 <AfDd 13
Monltodng | = -~ ¢
well -
~ 1 "Quanterra- Qiian(eé
Result B : Resiilt ' MDA} Resilt A D
s-$ <MDA | 241 | <AD4 16 <aM | 76 | <mmm 10 <apd | 2 | <amu 130 <MDA | 1300 | <D 7
AMW-101 < MDA 3 <ADU » <MpAd | 139 | <amua 1 < MM 156 | <amm 130 <A 1 | <amm 140
LON.107 <MDA | 636 | <amu 2 811 171 | <MD 13 <MD4 | 3860 | <mmm 130 < MDA 226 | <MD 130
LOWV.F3 <and | 07 | <amu 23 <amd | 216 | <rmu B <MDA | 1300 | <aeu 128 <MDA 30¢ | <MD 13
- = Not reported .
MDA = Minimum detectable activity
Bolded numbers indicate result reponed above the minimum detecisble activity
PAWESTLAKEANALYTICSPLTSMPL\OWU238.XLS Page Laf
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Table 3-2
Split Groundwater Analytical Results - Uranium-235 Decay Series (picocurries per liter [pCifl])
Methods NAS-NS-3050, NAS-NS-3004 and EPA 901.1
West Lake Landfill, Bridgeton, Missouri
Monitoring | 5% F0 e ie i b Ueanium=235/2367 T i L S Uranium=-238 G e s
Welil'. ‘Filtered - .
' i bbbl i CCu-1.8DS antel janterra’ | © Accu-Labs
: - |‘Result} Result | MDA | Result | MDA'E Résilt | MDA |- Result | MDA | ] .| MDA'| Result | MDA'| Result | MDA
S-5 < MDA <MDA | 86
MW-101 0.18 < MDA 13
MW-107 0.10 < MDA 14
MW-F3 <MDA 12 12
Monitoring |1
Well ‘Filtered
B ra: 1" Accu-Labs !
- “Result:| MDA:|: Result | ML esult 1 -IMDAC: Rest [DA | Result:| ‘MDA:| Result | MDA'|'Result | MDA | ‘Result | MDA
S-5 <MpA | 291 | <mpa | 350 | <MDa | 338 | <MDa | 230 | <mDa | 546 - - <MDA | 658 - ..
MW-101 <MDA | 286 | <mpDa | 420 | <mDa | 207 | <MD | 330 | <mpA | 611 — - <MDA | 358
MW-107 <MDA | 610 | <smpa | 460 | <mMDa | 355 | <mDa | 330 | <mD4a | 125 —~ - <MDA | 652
MW.F3 <MDA | 314 | <mDa | w0 | <MD4a 275 | <MDA | 380 | <MpDA4 68 - - <MDA | 606
Monitoring
S-5
MW-101
MW-107
MW.-F3

1 = Accu-Labs actinium-227's energy and photon yield were too low to be seen on Accu-Labs gamma detectors.
— = Nol reported

MDA = Minimum detectable activity

Bolded numbers indicate result reported above the minimum detectable activity
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Table 3-3
Split Groundwater Analytical Results - Thorlum-232 Decay Series (picocuries per liter [pCif))
Methods NAS-NS-3050, EPA 901.1, and NAS-NS-3004
West Lake Landfil], Bridgeton, Missouri
Monitoring B EenoUEq riam 278
Well Unfiltered: i - 3 e Filtered
Quanterra | Aé¢cu-labs’ )i Quanterra | Accu-Labs
Result | MDA | Result | MDA A'| Result|-MDA | Result| MDA
S-3 <aD4 | 022 | <MD4 01 <:d | o3 | <ama] 01
MW.]01 <aD4 | 007 | <MDa 01 <HDA | o1 | <ams | o1
MW-107 <ADA 01l 0.1 01 <MDA | 012 | <MD4 0!
MW-F3 < AIDA 007 <AfDA 0.1 < MDA 010 < MDA
Monitoring - P UEY Radiome224 L BEEEEEEEES 0 U T T Y e @ B QS VR LR R A e B Blsmadhi=212.77
Well . Unfiltered: v :, Filtered
Quanterra .| "Accu-Laba ! “ Quanterra | Accu-labs
. Result | MDA { ' Result 5 : 1 MDA 4 MD Result] MDA | Result| MDA

S-$ < AfDA 193 - - <ADA | 192 - - <mpd | 185 | <mm ! <mMp4 | 184 83 J<ammu| 8 <Mpa | 200 | <ampa| 85 | <apa| 130
MW-101 <AD4A 189 - - <MDA | 198 - - <MDA | 170 | <MDd 16 <MDA | 168 13 <MpA] 107 | <mpa | 190 | <mpa| 80 | <mpa ] 190
NMW.107 < A{D4 181 - - < AfDA 225 - - < MDA 355 < MDA 17 < MDA 183 13 < MDA 141 < MDA 200 < MDA 104 <A(DA 190
MW-FJ < AfDA4 193 - - < AMDA 179 - - < MDA 181 < MDA 17 < MDA 17.7 12 < MDA 83 < MDA 190 < MDA 84 <ADA 170

'.M. -

L ES bl B 5 . PP J i
S-5 < MDA 11) < MDA 7.3 < MDA
MW-101 < ADA 13 < AMDA 82 < MDA 102 | <MDM
MW.107 < MDA 248 < AMDA 81 < MDA 14.1 <MDA 69
MW-F3 < ADA 12.4 < ADA 83 < MDA 11.9 < MDA 7.5

' = Radium-228 is not 8 gamma cmitter 30 it docs not show up on gamma spectrometry. However, radium-228 decays to sctinlun-228, which has three strung gamma peaks. The
peak at 911 KeV is waditionally reposted as the radium-228 concentation becausc of the equilibrium that exists between radium-228 and actinium-228.

? = Radium-224 has its highest gamma cmitter a1 240 KeV, and has a photon yicld of lcsa than 4%. There are two strong peaka that usually intarfere with the radium-224 peak:
lead-212 at 241 KeV and lcad-212 at 238 KeV. Both of these pesbs have higher photon yiclds which prevents the visibility of radium-224.

-- = Not reported. Result reported below the minimum

MDA = Minimum dciectable activity

Bolded numbers indicatc result reporicd above the minimum detoctable activity.
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Table 3-4
Split Groundwater Analytical Results - Gross Alpha (picocurries per liter [pCi/))
EPA Method 900.0
West Lake Landfill, Bridgeton, Missouri

~ Monitori
" Well: __
B “Accu-Labs
Result | MDA

S-5 < MDA 27
MW-101 3.60 151 4 2 4.42 1.78 < MDA 3
MW-107 5.45 2.65 < MDA 9 < MDA 29 7

MW-F3 9.92 233 3 3 12.5 23 7 3

-- = Not reported
MDA = Minimum detectable activity
Bolded numbers indicate results reported above the minimum detectable activity

PAWESTLAKE\ANALYTIC\SPLTSMPL\GWALPH.XLS Page 1 of 1 11/11/96



Water Level Elevation Data

‘Reference Groundwater Elevation
_ - .} Point Elevation (Feet, MSL) '
Well Northing | Easting | : (Feet, MSL) 1994 - ) — 1995 T ) : 1996
' - - - Nov. 22,23,28 | December 29 January 30 | March3 | March30 | April28 | May26 ‘| June30 | Julv28.Aug.3* | Aug3l Oct. 2 Oct. 31 - Nov. 30 Jan.5 | Apdi2 §  JulyS Oct. 2
Shallow VWells . . s - . - . )
S-1 1069685.83 | 514205.01 446.51 —_— — — — — — . — — 43425 432.76 432.13 431.63 430.89 429.57 514193.00 432.52
S-5 1069155.84 | 315901.03 468.63 — — — — — — — — —_— 434,43 43287 43214 43181 431.03 129,69 515867.01 432.73
S-8 107104435 | 31472416 443.03 — —_ — — — - _ . — 13218 431.31 430.84 429.53 514715.05 43252
S-10 1069827.87 | 314931.35 480.28 —_— —_ — — — — — — — — 432.9] 432.12 431 67 43111 429.43 514885.64 432,51
S-51 1066161.31 | 514320.72 149 57 4308 430.9t° 431.76 431.35 43137 431.76 436.19 435.16 434.76 434,03 43283 43213 43211 431.59 430.48 514305.29 432.82
$-33 1066871.02 | 514496.97 447.95 430.68 430.58 431.48 431.02 431.09 431,65 435.38 134.96 434.89 43418 432,78 432.06 42998 431.30 429.91 casing damaged | sasing damaged
S-61 1070159.98 | 514580.24 449.78 430.23 430.17 431.05 430.78 430.81 431.27 43642 435.92 434.51 433.02 432.27 4316 430.85 429.49 514565.16 43233
S-75 1067230.41 | 514718.75 452.08 43216 432.03 43296 432.23 432 66 13286 436.77 43347 335.20 434,67 43317 432.52 45227 432.18 43219 514691.52 43288
5-80 1065191.77 | 313858.35 453.11 433.96 43414 435.63 436.13 436.94 436.83 440.41 439.20 438.42 438.26 437.29 136 58 43334 434.24 434.12 bandoned abandoned
5-32 1069311.99 | 314272.95 430.18 430.36 430.30 431.13 430.33 430.86 431.47 435.99 435.38 435.16 43427 432.78 432.07 43175 431.03 419.57 514257.26 432.59
5-84 1069633.39 | 516439.63 456.23 12964 129.63 430 36 430.31 430.34 430.33 43586 435.35 434.74 433.97 43231 431.5¢ 431.02 430.36 429.16 516417.53 431.81
S-88 1068398.39 | 515234.03 462.76 430.58 430.32 431.25 433.33 430.86 431.33 433.53 435.14 433.03 434.16 432.75 432.04 43281 431.05 429.65 515205.60 43230
MW-F1S | 1068603.00 | 513865.35 461.35 430.24 430.35 431.09 430.93 430.93 43130 435.61 43530 435.03 434.29 43283 432.09 431.77 431.04 423.66 515838.36 43249
MW-101 [ 1070830.48 | 314424.00 14633 430.15 430.10 430.92 430.70 430.72 431.16 436.32 434.63 432.92 432.16 431.54 430.79 429.46 514411.98 432,49
MW-102 ] 1070095.01 | 314332.93 148,18 430.23 430.18 431.00 430.77 430.8 431.27 436.54 435.87 435.37 434,48 432.86 432.12 4296 431.02 429.51 514519.46 432534
MW-103 | 1068628.37 | 314334.35 440.31 430.59 430.40 431.30 430.88 430.94 431.52 435.16 434.92 434.97 434.09 432.74 43206 |, 45182 431.05 429.7 514327.84 432.72
MW-104 | 106752517 | 514339.01 440.96 430.63 430.53 431.48 430.98 431.03 431.63 433524 434.85 434.83 43401 432.69 432.01 © 4319 431.25 42985 514332.23 432,57
AMW-106 | 1065955.75 | 513616.92 44378 430.93 430.83 431.50 431.33 431.34 431.71 435.39 433.42 435.22 43451 NM NM NM NM NM NM
MW-107 | 1064670.74 | 513601.12 44814 443.01 442.70 44361 442.78 443.04 44288 | - 14343 442,57 442.08 439.75 439.07 111.78 4215 442,46 513594.95 441.68
MW-F3 | 1070489.80 | 515819.83 469.23 430.27 430.26 431.14 431.23 430.94 431.17 436.92 436.29 43261 43476 433.02 43221 431.62 430.84 429.63 515785.50 432.50
Intermediate Depth Wells S B - . B . T - - D B E ; - . I :
I-2 1069698.26 | 514212.18 446 41 . 43438 43273 432.1 131.65 430.94 429.51 514200.26 43251
I+ 1069148.42 | 5158895 468.57 — ——- 43438 432.82 43212 429.72 430.93 429.65 515855.54 432.62
I-7 1070743.05 | 514299.87 446 .97 - — 434,56 43287 432.1 43134 430.82 429.43 314287.69 432.50
1-9 1069329.26 | 514268.59 430.99 1322 43179 43101 429.59 314235207 432.39
1-11 1069819.16 | 51492306 48027 43213 331.56 430.92 429.52 514879.37 432.33
I-30 1065190.32 | 313831.96 433.66 431.64 431.39 43240 431.90 43201 43253 137.06 136.26 433.70 434.92 433.39 432.66 43283 452,09 430.61 abandoned abandoned
[-62 1070938.26 | 514647 31 44621 130.22 430.14 431.02 430.74 430.79 431.18 136 34 436.31 43587 134.66 433.19 43243 43135 430.85 4295 514635.97 432.50
[-63 1070953.26 | 3135333.39 441.82 430.22 430.12 430.99 430.82 430.79 431.16 436.57 434 47 433.70 434.78 433.01 43216 431.32 430.76 429.51 515326.52 432.46
1-66 1070604.09 | 3158351.01 441.91 430.3 430.235 431.13 430.91 430.96 431.30 436.73 436.35 435.65 434.80 433.08 43222 431.39 430.87 429.63 515844.03 43246
1-67 1070101.57 | 516244.09 441.90 430.36 430.33 431.27 430.97 430.93 431.25 436.84 436.25 433.59 434.79 433.09 432.29 | 43167 431.03 429.74 516237.06 432,51
[-68 1069571.49 | 516686.36 450.50 430.34 430.40 43145 431.06 431.05 431.26 436.56 435.98 434.34 434.59 432.98 43221 431.7 431.03 429.86 516670.62 432.47
1-73 1067695.45 | 515570.09 461.39 42993 42971 430.59 430.27 42949 430.70 435.35 434.24 434.14 433.42 432.00 43127 431.08 430.39 429.04 515541.22 431.87
D-3 1069136.26 | 515871.62 470.32 — —- 434.40 432.83 432.11 T 431.69 430.89 42962 515835.88 432.54
D-6 1070194.31 | 514549.5 4476 ——- —— - — 434.37 432.78 4321 431.51 430.83 429.44 514536.51 432.48
D-12 1069836.29 | 514936.08 479.91 33191 T 431.59 130.93 429.49 514890.75 432.49
D-13 1070485.74 | 515601.73 471.1 —- - . - ——— 43216 13162 130.91 429 61 515565.52 432.57
D-14 1068547.16 | 516523.17 487.77 Drv NM 429.15 12808 516466.96 429.98
D-81 1067338.19 | 51463.68 451.00 430.7 430.61 431.44 431.05 431.05 431.71 43538 434.92 434.36 434.09 432.76 432.05 T 431.96 431.29 429.89 514446.90 43263
D-83 1070930.4 | 514633.64 44848 430.19 430.08 430.98 430.66 430.72 431.21 436.31 436.32 435.87 434.60 432.78 43207 143147 430.71 429.47 514619.92 432.45
D-85 1069626.55 | 516430.42 457.13 430.31 430.36 431.26 431.01 431 431.24 436.53 436.02 435.42 134.65 433.00 432.2 143171 431.02 42974 316408.03 432,32
D-87 1069211.46 | 51540482 163.05 430.24 430.23 431.09 430.86 130.85 431.24 435.95 43548 43519 134.36 432.77 432.09 431.69 430.94 42951 515376.22 432.47
D-33 1069317.89 | 514269.69 448.62 428.96 428.33 42970 429.40 429.44 430.04 134.60 433.95 43379 132.83 431.37 430.61 130.28 42956 42811 514254.10 431.12
MW-FID [ 1063608.68 | 513850.04 461.63 430.21 430.32 431.12 430.93 430.85 431.22 435.59 435.29 435.02 134.27 432.77 432.03 143135 431.01 429.61 515832.75 43244
Stail Gages .
! 1071100.73 | 514883 10 433.37 - - 13717 136.32 43542 _ 13457 T - 514879.90 -
2 1071107.71 | 514878.03 138.84 .- - 437.09 436.39 133.44 434,55 ; — 31487473
3 1071249.28 | 514643.19 JOT3 - . . . . . 13701 33619 . . 43343 L - - - e
4 107123342 | 514633.63 441.03 —— . — .- .— e 357.23 436.33 e - 4383 ! - - I .m--
5 1070745 51 | 513414.94 160 94 " -
o) 1069471.76 | 51409661 437.28 — - - - - - _ 133.96 15412 33333 e 432.03 13248 e - 514092.86 432.38
7 1069480.99 | 5!4091.25 437.01 - 13396 4» 13445 13331 13181 143231 ---- 514087.73 432.51
NM = Not Measured
|
® -
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DEPTH TO WATER MEASUREMENTS

@

Reference Depth to Water
Point Elevation (Feet below TOO)
Well Northing Easting (Feet, MSL) 1994 1995 1996
Nov.22,23.28 | December29 | January30 [ March3 | March30 | April28 T May26 | June30 | Juiy28.Aug.3* T Aug3t | Octz | Oct31 ] Nov.30 Jan.5 [ April2 July § Oct. 2
shallow Wells
S-1 1069683.85 | 51420501 446.51 — — — — —_— — — — — 1226 13.73 14.38 14 88 15.62 16.94 12.01 13.99
S-3 106915584 | 515901.03 468.65 — — — — — — _— —_ —— 34.2 357 36.51 36.84 37.62 3896 34.02 3592
S-8 107104435 | 514724.16 444 .03 — — — — — -— — — — 11.85 12.52 13.19 14.50 9.11 1151
S-10 1069827 87 | 514931.35 480.28 — —— — -— — — —_— — — 47.37 48.16 18.61 49.17 5083 45.71 47.77
S-31 1066161.51 | 514320.72 44957 18.77 18.60 17 81 18.22 182 17.81 13.38 14.41 14 81 15 54 16.74 17.42 17 46 17.98 19.09 1543 16.95
S-33 1066871.02 | 514496.97 447 95 17.27 17.37 1647 16.93 16.36 16.30 12,57 12.9%-.- - 13.06 13.77 15.17 1589 17.97 16.65 18.04 casing damaged casing damaged
S-61 1070159.98 | 514580.24 449 78 19.35 1961 1873 19.C0 18.97 18.51 13.36 13 8o -—-- 1327 16 76 17.51 18.18 18.93 20.29 15.08 17.23
S-73 106723041 | 514718.75 462 08 29.92 30.03 2912 29.35 2942 2922 2331 26.61 26.88 2741 2391 29.56 19,31 29.90 29 89 2723 29.20
S-30 1063191.77 | 513838.35 433 11 19.15 18.97 17.43 16.96 16.17 16.28 12.70 13.91 14.69 14.85 15.82 16.53 17.77 18.87 18.99 abandoned abandoned
S-82 1069311.99 | 51427293 450,18 19.82 19 38 19.035 19.33 19.32 18.71 14.19 14.80 15.02 1391 17.40 18.11 18.43 19.15 20.61 13.69 17.39
S-84 1069633.39 | 31643968 438.23 26.59 26.60 25.67 2592 25.89 2568 2037 20.88 21.49 22.26 2392 24.67 2521 2587 2707 2215 2442
S-38 1068398 39 | 3135234.03 462 76 3218 32.44 3131 29 41 319 31.43 27.23 2782 27.73 28.60 30.01 3072 2995 3171 35.11 28.43 30.26
MW.FIS | 106860300 | 513865.33 461 33 3111 31.00 30 26 5042 30.42 30.05 2574 26.05 26.32 27.06 28.52 2926 29.58 50.31 31.69 26.99 28.86
MW.-101 | 1070830.48 | 51442400 446.83 16.68 16.73 1591 16.13 16.11 15.67 10.51 -—e- --m- 12.20 13.91 14.67 1529 16.04 17.37 12.02 1434
MW-102 | 107009501 | 514332.93 448 18 17.935 18.00 17.18 17.41 17.38 16.91 11.64 12.31 1281 13.70 1532 16.06 18.38 17.16 18.67 13.47 15.64
MW-103 | 1068628.37 | 514354.35 440.31 9.72 9.91 9.01 9.43 9.37 8.79 3515 5.39 5.34 6.22 757 8.23 849 9.26 10.61 6.51 7.39
MW-104 | 106752317 | 514339.01 440.96 10.33 10.43 9.48 3.98 9.93 9.33 572 6.11 613 6.95 827 893 506 9.71 11.11 6.78 8.39
MW-106 | 106395575 | 513616.92 44378 12.85 12.90 1228 12,43 12 44 12.07 8.39 8.36 8.56* 927 casing damaged NM NM NM NM NM M
MW-107 | 1064670.74 | 513601.12 448.14 5.13 3.44 4.33 3.36 5.1 52 | 471 5.57 6.06 839 9.07 6.36 5.99 568 6.17 6.46
MW-F3 | 107048930 | 513819.83 469.23 38.96 38.97 3809 38.00 38.29 338.06 3231 32.94 36.62 34.47 36.21 37.02 3761 38.39 39.60 34.33 36.73
Intermediate Depth Wel
1-2 1069698.26 | 514212.18 44641 12.03 13.68 14.31 14.76 15.47 16.90 11.92 13.90
14 1069143.42 | 515889.5 468.57 - 3319 35.75 3643 3385 37.62 3892 33.96 35.95
I-7 1070743.05 | 514299.87 446.97 12.41 1410 14.87 1543 16.15 17.52 12.18 14.47
I-9 1069329.26 | 514268.59 450.99 - 13.79 19.2 19.98 2140 16.52 13.40
‘ 1-11 1069819.16 | 514925.06 480.27 18 14 1361 19353 50.75 43.69 4774
1-50 1065190.32 | 513831.96 153.66 22.02 2227 21.26 21.76 21.65 2113 16.60 17.40 19.96 18.74 20.27 2] . 2103 21.57 23.05 abandoned abandoned
1-62 1070938.26 | 514647.31 446.21 15.99 16.07 15.19 15.47 15.42 15.03 9.87 9.90 10.34* 11.55 1302 13.78 1471 13.36 16.71 11.34 13.71
[-65 1070953.26 | 515333.39 441.82 11.6 11.70 10.83 11.00 11.03 10.66 5.25 7.35 812 7.04 8.81 9.66 C 103 11.06 12.31 6.87 9.36
1-66 1070604.09 | 515851.01 44191 11.61 11.66 10.78 11.00 10.95 10.61 518 3.56 6.26 7.11 8.83 9.69 S 1032 11.04 12.28 6.98 9.45
[-67 1070101.57 { 516244.09 441.90 11.54 11.57 10.63 10.93 10.97 10.65 5.06 5.65 6.31 7.11 8.81 9.61 10.23 10.87 12.16 7.03 9.39
1-68 1069571.49 | 516686.36 450.50 20.16 20.10 19.05 19.44 19.45 19.24 13.94 14.52 16.16 15.91] 17.52 18.29 13.8 19.45 20.64 15.74 18.03
[-73 1067695.45 | 515370.09 461.39 31.46 31.68 30.80 31.12 31.9 30.69 26.04 27.15 27.25 27.97 29.39 30.12 - 3031 31.00 32.35 28.87 29.52
eep We :
D-3 1069136 26 | 315871.62 470.32 e 3592 37.49 3821 . 38.63 39.45 40.70 33.74 37.78
D-6 1070194.51 | 5143549.5 447.6 — 13.23 14.82 15.5 1 16.09 16.77 18.16 12.99 1512
‘D-12 1069836.29 | 514936.08 47991 — — A8 ] 48.32 4898 50.42 4533 17.42
D-13 1070485.74 | 515601.73 4711 —- 3894 1 39.48 40.19 41.49 36.21 38.53
D-14 1068947.16 | 516523.17 48777 —- 0 T NM 58.62 3969 56.21 37.79
D-81 1067338.19 | 514453.68 451.00 203 20.39 19.56 19.95 19.95 19.29 15.62 16 08 16.14 16.91 18.24 18.95 . 19.04 19.71 2111 16.78 18.37
D-83 1070930.4 | 314633 64 448 48 18.29 18.40 17.30 1782 17.76 17.27 12.17 12.16 1261* 13.88 15.70 16.41 1701 17.77 19.01 13.72 16.02
D-85 1069626.55 | 516430.42 45713 26.82 26.77 2587 26.12 26.13 25.89 20 60 21.11 2171 22.48 24.13 24 87 12542 26.11 27.3% 2239 2461
D-87 1069211.46 | 513404.82 463.03 32.81 32.82 51.96 32.19 32.2 3131 27.10 27.57 27.86 28.69 30.28 30.96 {31.36 32.11 33.34 28.60 30.58
D-93 1069317.39 | 514269.69 448 62 19.66 19.74 18.92 19.22 19 18 18.58 14.02 1467 1483 13.7 17.25 1801 “18.34 19.06 20.51 15.39 17.536
MW-FID | 1068608.63 | 51385004 16163 31.42 31.31 30.51 30.70 30.78 30 41 26.04 2634 2661 27.36 2% 86 296 ,29.838 30.62 32.02 27.29 29.19
Statl Gages v
] 1071100.73 | 514883.10 13837 - = 13 335 135 = 1.5 “Dr Drv Drv 230 Drv
2 1071105.71 | 514878.03 438.84 . -- - - ———- . ee 395 3.05 21 ——- 23 D Drv Drv 223 Drv
3 1071249.28 | 31464519 440.73 - - .- 1.98 1.03 <03 —n—- 3.2 Drv Drv Drv D Drv
4 1071253 42 | 314635.63 441.05 - -- 1.7 0.80 <03 S 293 Drv Drv Drv Drv Dry
5 107074551 | 51341494 160.94 e - B Drv Drv Dr- Drv Drv Drv
6 1069471.76 | 51409661 13728 — - 313 1ol 1.55 035 0.7 Drv Drv 1.75 0.80
7 106943050 | 51409123 3701 - - N 13 395 13 .30 0 1 Drv Drv 2.00 1.00

NM = Not Measured

82697




May 1997 Groundwater Gross Alp_'. Thorium 232 Series Data

All units are pCilg

Gross Alpha Thorium-232 Radium-228 Thorium-228 Lead-212
Result MDA Sigma Resuit MDA Sigma Resuit MDA Sigma Result MDA Sigma Result MDA Sigma
SW-1 UNFILTERED 15-May-97| 2.24 0.76 0.73 0.11 0.044 0.06 <50.1 50.1 0.085 0.055 0.051 <18.6 18.6
SW-2 UNFILTERED 15-May-97 1.91 0.4 0.49 0.029 0.037 0.028 <68.8 68.8 0.041 0.048 0.035 <20.8 20.8
SW1 PRESERVED 15-May-97 1.24 0.83 0.66 0.006 0.082 0.033 <63.9 63.9 0.025 0.084 0.041 <23.3 23.3
SW2 PRESERVED 15-May-97] 3.68 1.89 1.59 0.033 0.079 0.047 <54.8 54.8 0.028 0.12 0.056 <23 23
SW2 PRESERVED (dup) 15-May-97 5.1 1.58 1.49 <0.008 0.094 0.011 <438 43.8 0.048 0.17 0.056 <23.3 23.3
SW3 15-May-97] 248 0.74 0.76 0.056 0.051 0.043 <531 53.1 0.058 0.08 0.051 <19.9 19.9
D-12 15-May-97 1.15 1.9 0.69 0.02 0.38 0.12 <462 46.2 <0.23 0.71 0.11 <21.7 21.7
D-12 TOTAL 15-May-97] 2.27 3.58 1.68 0.042 0.17 0.08 <46.8 46.8 0.04 0.29 0.12 <21.3 21.3
D-12(dup) 15-May-97|  <0.35 2.15 0.51 0 0.13 0 <54.9 54.9 0.05 0.73 0.29 <19.2 19.2
D-3 15-May-97] 0.16 1.12 0.14 0 0.033 0 <50.3 50.3 0.1 0.1 0.08 <20.2 20.2
D-3 TOTAL 15-May-97] 2.14 25 15 <0.02 0.11 0.013 <64.4 64.4 0.11 0.15 0.09 <19.1 19.1
D-6 15-May-97 1.54 1.63 1.01 0.012 0.15 0.058 <64.4 64.4 0.16 0.16 0.1 <17.5 17.5
D-6 TOTAL 15-May-97[ 8.79 3.93 3.38 0.067 0.05 0.048 <312 31.2 - 0.098 0.11 0.069 <10.1 10.1
D-93 15-May-97] <0.17 0.68 0.44 0.08 0.63 0.26 <60 60 0.03 0.69 0.26 <19.4 19.4
D-93 TOTAL 15-May-97] 0.94 3.99 1.91 0.062 0.065 0.052 <276 276 0.071 0.083 0.059 <99 99
-2 15-May-97 1.52 1.06 0.66 0.009 0.1 0.039 <60.2 60.2 0.032 0.13 0.062 <21.2 21.2
1-2 TOTAL 15-May-97] <16 452 7.86 0.026 0.033 0.028 <55 55 0.043 0.072 0.043 <19.6 19.6
1-2-DUP 15-May-97]  0.99 1.22 0.6 0.011 0.09 0.035 <37.4 37.4 0.098 0.13 0.083 <22.8 22.8
1-2-DUP TOTAL 15-May-97 1.23 0.81 0.63 0.015 0.048 0.025 <51 51 0.038 0.06 0.038 <23.4 23.4
14 15-May-97]  <0.98 1.26 2.67 0.009 0.067 0.026 <61 61 0.039 0.17 0.076 <17.8 17.8
l-4 TOTAL 15-May-97] <044 2.68 0.91 0.032 0.062 0.042 <53.7 53.7 0.063 0.1 0.065 <238 23.8
S-82 15-May-97 124 3.31 1.59 <0.004 0.067 0.005 <483 483 <0.015 0.18 | 0.062 <243 24.3
S-82 TOTAL 15-May-97 1.35 0.74 0.6 0.085 0.038 0.071 <61.3 61.3 0.048 0.14 0.073 <18.1 18.1
S-82 TOTAL(dup) 15-May-97 1.23 0.6 0.51 0.093 0.16 0.093 <57 57 0.023 0.18 0.067 <20.3 20.3
Bismuth 212 Thallium-208
Result MDA Sigma Result MDA Sigma

SW-1 UNFILTERED 15-May-97] <161 161 <16.1 16.1
SW-2 UNFILTERED 15-May-97] <282 282 <16 16 ,
SW1 PRESERVED 15-May-97] <212 212 <14 14 ‘
SW2 PRESERVED 15-May-97 161 139 95 <13 13
SW2 PRESERVED (dup) 15-May-97] <202 202 <15.3 15.3
SW3 15-May-97| <218 218 <144 14.4
D-12 15-May-97] <198 198 <13.2 13.2
D-12 TOTAL 15-May-97] <206 206 <15.3 15.3
D-12(dup) 15-May-97] <236 236 <14.9 14.9
D-3 15-May-97| <173 173 <143 14.3
D-3 TOTAL 15-May97] <174 174 3.9 13.9 -‘
D-6 15-May-97| <191 191 <14 14
D-6 TOTAL 15-May-97] <108 108 <7.91 7.91
D-93 15-May-97] <222 222 <13.4 13.4
D-93 TOTAL 15-May-97|  <99.6 99.6 <7.53 7.53
-2 15-May-97| <196 196 <154 15.4
1-2 TOTAL 15-May-97] <210 210 <14.8 14.8
1-2-DUP 15-May-97| <189 189 <16.4 16.4
1-2-DUP TOTAL 15-May-97[ <220 220 <142 142
-4 » 15-May-97| <188 188 - <118 118 - ;
-4 TOTAL 15-May-97 <160 160 <14 4 14 .4 ¢
S-82 15-May-97| <173 173 <14.9 14.9 '

*82 TOTAL 15-May-97 <213 213 <122 12.2 .'-

-82 TOTAL(dup) 154May-97| <209 209 <15.1 15.1 'l



May 1997 Groundwater Ura.niv.. Series Data

Well/Surface Sample Date Uranium-238 Uranium-234 Thorium-230 Radium-226 Lead-214
Result MDA Sigma Result MDA Sigma Result MDA Sigma Result MDA Sigma Result MDA Sigma
SW-1 UNFILTERED 15-May-97 0.91 0.08 0.26 1.28 0.08 0.33 0.22 0.05 0.08 <253 253 <24.2 24.2
W-2 UNFILTERED 15-May-97 0.81 0.08 0.23 1.08 0.05 0.28 0.22 0.04 0.08 <298 298 <34.6 346
SW1 PRESERVED 15-May-97 1.28 0.12 0.4 1.44 0.12 0.43 0.16 0.07 0.08 <280 280 <28.3 28.3
SW2 PRESERVED 15-May-97 0.63 0.15 0.27 1.32 0.17 0.42 0.25 0.079 0.12 <315 315 <33.8 33.8
SW2 PRESERVED (dup) 15-May-97 1.06 0.12 0.34 1.39 0.16 0.41 0.51 0.12 0.2 <258 258 <26.5 26.5
SW3 15-May-97 0.99 0.12 03 1.29 0.13 0.36 0.36 0.062 0.12 <296 296 <26.4 26.4
D-12 15-May-97 0.23 0.13 0.14 0.22 0.15 0.14 — 0.14 0.38 0.21 <303 303 <24 24
D-12 TOTAL 15-May-97 0.14 0.1 0.08 0.23 0.12 0.11 0.2 0.19 0.15 <344 344 <25 25
D-12(dup) 15-May-97 0.02 0.15 0.064 0.23 0.093 0.13 0.16 0.42 0.23 <244 244 <28.8 28.8
D-3 15-May-97 0.16 0.059 0.08 0.3 0.059 0.12 0.054 0.077 0.056 429 192 408 <26.5 26.5
D-3 TOTAL 15-May-97 0.11 0.058 0.07 0.25 0.048 0.1 0.028 0.13 0.057 <218 218 <26.8 26.8
D-6 15-May-97]  0.063 0.096 0.072 0.13 0.12 0.1 0.13 0.14 0.1 <247 247 <27.2 27.2
D-6 TOTAL 15-May-97 1.13 0.37 0.49 2.46 0.29 0.76 0.52 0.07 0.15 <139 139 <13.6 13.6
D-93 15-May-97] 0.047 0.19 0.091 0.19 0.1 0.1 2.69 0.63 1.18 <276 276 <23.3 23.3
D-93 TOTAL 15-May-97 2.12 0.31 0.7 2.87 0.29 0.84 0.26 0.083 0.1 <136 136 <14.3 14.3
-2 15-May-97 014 0.15 0.1 0.26 0.13 0.12 0.38 0.16 0.17 <269 269 <28.1 28.1
I-2 TOTAL 15-May-97 0.27 0.18 0.16 0.45 0.22 0.21 0.29 0.043 0.1 <308 308 <24.7 247
I-2-DUP 15-May-97 0.2 0.14 0.1 0.38 0.1 0.14 0.13 0.097 0.09 <270 270 <30.4 304
1-2-DUP TOTAL 15-May-97 0.31 0.16 0.18 113 02 0.38 0.14 0.055 0.07 <299 299 <29.8 29.8
14 15-May-97 0.04 0.085 0.05 0.11 0.086 0.07 0.005 0.081 0.027 <254 254 <26.3 26.3
|4 TOTAL 15-May-97]  0.078 0.13 0.077 0.1 0.09 0.07 0.18 0.084 0.1 <269 269 <27.8 27.8
S-82 15-May-97 113 0.022 0.27 1.5 0.074 0.33 0.18 0.067 0.1 <356 356 <24.9 24.9
S-82 TOTAL 15-May-97 1.48 0.27 0.49 173 0.25 0.54 0.55 0.068 02 <286 286 <28.2 28.2
S-82 TOTAL(dup) 15-May-97 1.37 0.27 0.48 1.21 0.3 0.45 0.73 0.17 0.25 <291 291 <30.1 30.1
Bismuth 214 Lead-210
Resuit MDA Sigma Result MDA Sigma

SW-1 UNFILTERED 15-May-97 <332 33.2 <221 221
SW-2 UNFILTERED 15-May-97| <346 346 <208 208
SW1 PRESERVED 15-May-97 <32 32 <150000 150000
SW2 PRESERVED 15-May-97] <28.4 28.4 <414 414
SW2 PRESERVED (dup) 15-May-97| <34.6 346 <259 259
SW3 15-May-97] <329 329 <224 224
D-12 15-May-97]  <30.6 30.6 <355 355
D-12 TOTAL 15-May-97] <28.4 284 <411 411
D-12(dup) 15-May-97] <407 407. <212 212
D-3 15-May-97] <302 30.2 <203 203
D-3 TOTAL 15-May-97] <293 29.3 <234 234
D-6 15-May-97 <27 27 204 158 198
D-6 TOTAL 15-May-97| <16.2 16.2 <100 100
D-93 15-May-97| <30.9 30.9 <190 190
D-93 TOTAL 15-May-97] <16.2 16.2 <108 108
-2 15-May-97] <341 34.1 <230 230
-2 TOTAL 15-May-97] <34.4 344 - <240 240
1-2-DUP 15-May-97| <325 325 <77000 -| 77000
1-2-DUP TOTAL 15-May-97] <265 _ 265 <171000 171000
-4 15-May-97] <3138 31.8 <176 176 |
14 TOTAL 15-May-97] <351 35.1 <71400 71400 ;
S-82 15-May-97 <31 31 <402 402
S-82 TOTAL 15-May-97 <355 355 <199 199

? TOTAL(dup) 15-May-07] <314 314 <222 227

units are pCi/l

£




May 1997 Groundwater Uranigll 5 Series Data .
Uranium-235/236 Protactinium-231 Actinium-227 Radium-223
Result MDA Sigma Result MDA Sigma Result MDA Sigma Result MDA Sigma

SW-1 UNFILTERED 15-May-97 0.07 0.1 0.07 <309 309 <63.3 63.3 <112 112
SW-2 UNFILTERED 15-May-97 0.12 0.08 0.08 <276 276 <73.2 73.2 <121 121
SW1 PRESERVED 15-May-97 0.25 0.14 0.17 <422 422 <79.4 79.4 <416 416
SW2 PRESERVED 15-May-97 0.14 0.08 0.13 <358 358 <81 81 <194 194
SW2 PRESERVED (dup) 15-May-97 0.06 0.16 0.09 <336 336 <73.1 731 <107 107
SW3 15-May-97 0.13 0.12 0.11 <351 351 <69.4 69.4 <125 125
- 15-May-97 0.08 0.18 0.1 <317 317 .. 1. .. «67.9 67.9 <225 225
1D-12 TOTAL 15-May-97 0.003 0.16 0.066 <345 345 <77.8 77.8 <246 246
D-12(dup) 15-May-97 0.1 0.16 0.11 <338 338 <62.8 628 <186 186
D-3 15-May-97 0.047 0.073 0.051 <381 381 <56.3 56.3 <135 135
D-3 TOTAL 15-May-97 0.087 0.029 0.063 <340 340 <60 60 <135 135
D-6 15-May-97 0.049 0.14 0.078 <358 358 <68.3 683 <127 127
D-6 TOTAL 15-May-97 0.67 0.43 0.41 <185 185 <324 324 <68.9 68.9
D-93 15-May-97 0.041 0.14 0.07 <297 297 <60.3 60.3 <134 134
D-93 TOTAL 15-May-97 1.15 0.31 0.53 <164 164 <33.5 33.5 <72 72
{-2 15-May-97| <0.004 0.15 0.056 <351 351 <78.3 78.3 <156 156
1-2 TOTAL 15-May-97 0.049 0.14 0.078 <404 404 <69.6 69.6 <170 170
-2-DUP 15-May-97| 0.029 0.15 0.07 <399 399 <84.3 843 <479 479
1-2-DUP TOTAL 15-May-97 0.08 0.17 0.11 <433 433 <83.8 83.8 <524 524
14 15-May-97 0.019 0.065 0.035 <315 315 <50.8 50.8 <122 122
-4 TOTAL 15-May-97 0.017 0.12 0.052 <456 456 <82.3 82.3 <466 466
S-82 15-May-97 0.1 0.028 0.07 <390 390 <72.8 72.8 <232 232
S-82 TOTAL 15-May-97 0.18 0.25 0.18 <344 344 <56.1 56.1 <120 120
S-82 TOTAL(dup) 15-May-97 0.12 0.24 0.15 <382 382 <711 71.1 <172 172

All units are pCi/l



May 1997 Soils Thorium 232 S| ata .
Location Sample Date Thorium-232 Radium-228 Thorium-228 Lead-212 Bismuth 212 Thallium-208
Result | MDA | Sigma | Result | MDA | Sigma | Result | MDA | Sigma | Result | MDA | Sigma | Result | MDA | Sigma | Result | MDA [ Sigma

B1S 15-May-97| 0.87 | 0.09 | 023 | <214 | 2.14 1.2 0.17 | 0.29 1.1 046 04 <4.94 | 4.94 <0.53 | 0.53
B2 S 15-May-97| 1.02 0.1 026 | <169 | 1.69 1.11 0.08 | 0.28 1.19 [ 026 | 0.37 | <5.64 | 5.64 059 | 017 | 0.23
B3S 15-May-97| 1.06 [ 0.05 | 027 | <182 | 182 088 | 012 | 024 081 [ 049 045 | <5.84 | 5.84 <0.51 | 0.51
B4 S 15-May-97] 1.16 | 0.07 0.3 <179 | 179 147 { 012 ] 0.31 | <0.95 | 0.95 <5.48 | 548 <0.53 | 0.53
DUP 15-May-97f 0.52 | 0.06 | 0.17 | <1.94 | 1.94 0.65 | 0.07 0.2 <0.69 | 0.69 <717 | 7.17 <0.52 | 0.52
FP1 0-3 12-May-97| 1.1 022 | 038 | <213 | 2.13 1.15 | 0.21 | 039 | <0.97 | 0.97 <5.69 | 5.69 <0.51 | 0.51
FP1 0-3(dup) 12-May-97| 1.06 | 0.05 | 0.27 | <2.06 | 2.06 1.22 | 0.08 0.3 092 [ 047 | 042 | <5.36 { 5.36 <0.53 | 0.53
FP112-24 12-May-97] 0.84 | 0.05 | 0.23 |} <229 | 2.29 0.83 | 0.09 | 025 08 | 036 038 | <5.82 | 5.82 <05 | 0.5
FP20-3 12-May-97{ 1.08 | 0.14 | 029 | <2.85 | 2.85 1.2 0.09 | 0.31 1.24 | 044 [ 0.53 | <6.71 | 6.71 <(.62 | 0.62
FP2 12-24 12-May-97f 1.13 0.1 0.29 | <2.61 | 261 1.17 | 0.18 0.3 1.41 | 0.51 0.5 <6.62 | 6.62 <0.59 | 0.59
FP3 0-3 12-May-97] 0.85 0.1 023 | <2.05 ] 2.05 0.9 0.08 | 0.24 113 1 045 043 | <413 { 4.13 <0.51 | 0.51
FP3 12-24 12-May-97) 0.91 | 0.05 | 024 | <1.66 | 1.66 0.78 | 0.11 | 0.22 088 | 029 028 | <4.24 | 4.24 044 | 0.17] 0.18
FP4 0-3 12-May-97{ 1.16 | 0.06 0.3 <286 | 26 1.53 | 0.12 | 0.37 1.15 {1 0.38 | 068 | <4.36 | 4.36 <0.61 ] 0.81
FP4 12-24 12-May-97) 128 | 0.05 | 0.32 | <1.73 | 1.73 142 | 0.16 | 0.35 123 [ 055 06 <711 { 7.1 <0.58 | 0.58
FP5 0-3 12-May-97) 1.38 | 008 | 0.34 | <0.94 | 0.94 146 | 0.12 | 0.36 114 [ 028 | 035 | <2.96 | 2.86 0.46 | 0.18 0.2
FP5 12-24 12-May-97) 1.2 0.02 0.3 <1.96 | 1.96 1.25 | 0.12 | 0.31 093 | 0.56 | 0.36 | <6.68 | 6.68 <0.48 | 0.48
FP6 0-3 12-May-87} 095 | 0.06 | 0.24 | <156 | 1.56 0.97 0.1 0.25 126 | 0.37 | 037 | <6.74 | 6.74 <0.48 | 0.48
FP6 12-24 12-May-97| 1.2 005 ] 028 | <1.95 | 1.95 0.91 0.05 | 023 | <0.76 | 0.76 <6.09 | 6.09 <0.49 | 0.48
FP7 0-3 12-May-97) 114 | 005 | 027 | <1.78 | 1.78 1.08 | 0.09 | 0.26 1.59 1032 038 | <554 | 5.54 <0.39 | 0.39
FP7 12-24 12-May-97] 0.1 003 | 023 | <213 | 2.13 1.18 | 0.07 | 027 | <0.72 | 0.72 <6.19 | 6.19 <0.52 | 0.52
FP8 0-3 12-May-97] 157 | 0.09 | 035 | <1.68 | 1.68 1.37 | 0.09 | 0.31 098 | 0461 0.4 <5.67 | 5.67 <0.57 | 0.57
FP8-1-2 04-Jun-97] 129 ] 0.067| 0.29 | <2.92 | 2.92 1.37 0.1 0.3 186 | 041 | 051 | <7.84 | 7.84 <0.56 | 0.56
SED 1 15-May-97] 047 | 005 ] 015 | <144 | 1.44 056 ( 0.09 { 0.17 07 [ 0631 044 | <534 | 5.34 <0.42 | 0.42
SED 1(dup) 15-May-97] 0.57 0.1 0.18 | <2.41 | 2.41 0.65 0.1 019 | <0.84 | 0.84 <5.23 | 5.23 <0.5 | 0.5
SED 2 15-May-97] 024 | 0.05 0.1 <0.85 | 0.85 0.2 0.07 { 0.09 | <0.38 | 0.38 <3.22 | 3.22 <0.28 | 0.28

ED 3 15-May-97] 092 | 0.06 | 026 | <1.68 | 1.68 117 { 0.11 | 0.31 | <0.91 | 0.91 <5.89 | 5.89 <0.57 | 0.57

ED 4 15-May-97| 0.84 | 013 | 024 | <1.83 | 1.83 074 | 0.09 { 0.22 084 | 04 | 0.33 <44 | 44 <0.21 | 0.21
WEIR 1 15-May-97] 0.33 | 0.05 | 0.12 | <1.12 | 1.12 0.3 0.14 | 0.13 04 032 037 | <2.89 | 2.89 <0.23 | 0.23
WEIR 2 15-May-97) 183 | 0.08 | 043 | <1.84 | 1.84 1.08 { 0.13 | 0.29 095 | 043 ) 0.39 | <5685 | 5.85 04 [029] 036
WEIR 3 15-May-97} 0.79 | 0.02 | 0.22 <17 1.7 087 | 0.12 | 0.24 082 | 033 | 035 | <7.13 ] 7.13 <0.49 | 0.49
WEIR 4 15-May-97) 129 | 0.07 | 0.33 | <1.84 | 1.84 1.37 | 0.08 | 0.34 147 |1 039 | 051 | <5.18 | 5.18 <0.53 | 0.53
WEIR 5 15-May-97] 482 | 028 | 166 | <1.62 | 1.62 056 | 0811 057 | <119 1.19 | <56.57 | 5.57 <(0.46 | 0.46
WEIR 6 15-May-97| 2.09 0.1 047 | <1.86 | 1.86 1.29 0.1 0.32 | <0.94 | 0.94 <6.29 | 6.29 049 {031 038
WEIR 7 15-May-97| 0.94 | 025 | 0.46 | <2.02 | 2.02 0.57 | 0.62 ] 0.41 0.78 | 0.44 | 0.35 | <6.05 | 6.05 <0.55 | 0.55
WEIR 8 15-May-97| 0.86 | 007 | 024 | <1.87 | 1.87 072 | 0.08 ] 021 | <0.69 | 0.69 <4.83 | 4.83 <0.49 [ 0.49
WEIR 9 15-May-97] 226 | 3.66 8 <2.09 | 2.09. 2.08 | 6.71 3.23 | <0.98 | 0.98 <6.32 | 6.32 <0.49 | 0.49

All units are pCi/g




May 1997 Uranium 236 Series Dat‘

Location Sample Date Uranium-235/236 Uranium-235 Protactinium-231 Actinium-227 Radium-223
Result | MDA | Sigma | Result | MDA | Sigma | Resuit | MDA | Sigma { Result | MDA | Sigma | Resuit | MDA | Sigma
B1S 15-May-97| 0.06 | 0.19 0.1 <9.05 { 9.05 <2.78 | 2.78 <10.8 | 10.8
B2 S 15-May-87] 0.08 | 0.12 0.08 <6.32 | 6.32 <1.06 | 1.06 <274 | 2.74
B3S 15-May-97] 0.2 0.13 0.13 <8.02 | 8.02 <1.76 | 1.76 <3.6 3.6
B4 S 15-May-97| 0.14 0.07 0.08 <104 | 104 <2.69 | 2.69 <11.2 | 11.2
DUP 15-May-97] 0.093 | 0.048 | 0.06 <8.79 | 8.79 <2.83 | 2.83 <13 13
FP1 0-3 12-May-97{ 0.15 | 0.07 0.08 <6.1 6.1 <2.81 | 2.81 <13.2 | 13.2
FP1 0-3(dup) 12-May-97] 0.15 | 0.05 0.07 <8.11 | 8.11 <2.12 | 2.12 <4.5 4.5
FP112-24 12-May-97] 0.13 | 0.05 0.07 <6.26 | 6.26 <1.38 | 1.38 <2.98 | 2.98
FP2 0-3 12-May-97] 0.14 0.1 0.08 <8.77 | 8.77 <1.69 | 1.69 <4.05 | 4.05
FP2 12-24 12-May-97] 0.26 | 0.08 0.11 <8.86 | 8.86 <1.96 | 1.96 <4.76 | 4.76
FP3 0-3 12-May-97| 0.063 | 0.057 | 0.051 <8.34 | 8.34 <2.23 | 2.23 <4.81 | 4.81
FP3 12-24 12-May-97| 0.38 0.05 0.13 <424 | 424 <0.95 | 0.95 <242 | 2.42
FP4 0-3 12-May-97{ 0.11 0.06 0.07 <6.8 6.8 <1.48 | 1.48 <3.88 | 3.88
FP4 12-24 12-May-97 0.095 [ 0.061 | 0.064 <8.97 | 8.97 <2.21 | 2.21 <4.84 | 4.84
FP5 0-3 12-May-97| 0.062 | 0.05 | 0.047 <521 ] 521 <1.39 | 1.39 <7.38 | 7.38
FP5 12-24 12-May-97[ 0.22 | 0.09 0.13 <7.37 | 7.37 <1.95 | 1.95 <4.66 | 4.66
FP6 0-3 12-May-97{ 0.07 0.1 0.06 <6.66 | 6.66 <1.52 | 1.52 <3.42 | 3.42
FP6 12-24 12-May-97| 0.093 | 0.025 | 0.061 <587 | 5.87 <1.36 | 1.36 <3.25 | 3.25
FP7 0-3 12-May-97} 0.15 | 0.04 0.1 <7.08 | 7.08 <1.42 | 1.42 <3.22 | 3.22
FP7 12-24 12-May-97{ 0.05 | 014 0.08 <6.77 | 6.77 <1.71 | 1.71 <3.98 | 3.98
FP8 0-3 12-May-97[ 0.11 0.08 0.09 <6.96 | 6.96 <1.33 | 1.33 <3.96 | 3.96
FP8-1-2 04-Jun-97{ 0.07 0.32 0.18 <8.08 | 8.08 <1.37 | 1.37 <0.49 | 0.49
SED 1 15-May-97{ 1.29 | 0.11 0.32 <8.85 | 8.85 <223 | 2.23 <11 11
SED 1(dup) 15-May-97{ 0.14 | 0.03 0.08 <10.7 | 10.7 <2.18 | 2.18 <4.6 4.6
SED 2 15-May-97] 0.068 | 0.062 | 0.055 <5.84 | 5.84 <1.16 | 1.16 <2.56 | 2.56
ED 3 15-May-97] 0.14 | 0.09 0.08 <8.8 8.8 <2.69 | 2.69 <112 | 11.2
ED 4 15-May-97{ 0.07 | 0.15 0.09 <5.9 5.9 <1.27 | 1.27 <2.46 | 2.46
WEIR 1 15-May-97] 0.12 | 0.06 0.08 <6.29 | 6.29 <14 1.4 <2.42 | 2.42
WEIR 2 15-May-97] 0.19 0.1 0.1 227 139 | <10.7 | 107 <3.02 | 3.02 365 | 0.84 ] 0.78
WEIR 3 15-May-97{ 0.18 0.1 0.11 <549 | 549 <1.37 | 1.37 <3.7 3.7
WEIR 4 15-May-97| 0.09 | 0.11 0.08 <7.99 | 7.99 <1.83 | 1.83 <3.45 | 3.45
WEIR § 15-May-97} 0.65 | 0.07 0.19 <19 19 <451 | 4.51 <26.2 | 26.2
WEIR 6 15-May-97] 0.25 | 0.07 0.12 <941 | 9.41 <274 | 2.74 <6.51 | 6.51
WEIR7 15-May-97] 017 | 0.15 0.1 <9.99 | 9.99 <2.36 | 2.36 <6.59 | 6.59
WEIR 8 15-May-97] 0.2 0.07 0.1 <6.65 | 6.65 <1.59 1 1.59 <2.98 | 2.98
WEIR 9 15-May-97] 0.28 | 0.07 0.12 6.05 1234 314 | <163 | 16.3 572 } 249 2.41 44 119 ] 114

All units are pCi/g




May 1997 Soils Uranium 238 Sﬁ‘ata

B1S
28
B3 S

Location Sample Date Uranium-238 Uranium-234 Thorium-230 Radium-226 Lead-214 Bismuth 214 Lead-210
Result [ MDA | Sigma | Result | MDA | Sigma | Result | MDA | Sigma | Result | MDAT Sigma | Result | MDA | Sigma | Result | MDA | Sigma | Result | MDA | Sigma
15-May-97| 0.94 0.17 0.27 078 |} 0.13 1 0.24 1.57 0.1 0.36 <728 | 7.28 - 1.62 059 | 056 <128 | 1.28 <1910 } 1910
15-May-97] 0.87 0.09 0.25 0.94 0.1 0.26 1.93 0.12 0.43 <544 | 544 1.08 0.44 0.5 <1 1 <366 | 3.66
15-May-97/ 2.33 0.12 0.54 294 | 0.07 0.65 1.45 0.07 0.34 <5.98 | 5.98 1.16 0.381 044 <0.97 | 0.97 <345 | 3.45
B4 S 15-May-97{ 1.02 0.06 0.26 1.5 006 | 0.34 2.16 0.07 0.49 <522 | 5§22 <1.02 | 1.02 <1.05 | 1.05 950 771 1650
DUP 15-May-97) 1.17 0.06 0.26 104 | 0.06 | 024 3.18 0.07 0.66 <8.22 | 8.22 <126 | 1.26 <1.55 | 1.55 <2640 | 2640
FP10-3 12-May-97} 0.81 0.09 0.21 073 | 0.08} 0.19 12.8 0.2 2.8 <723 | 7.23 <0.98 | 0.98 <125 | 1.25 <1460 | 1460
FP1 0-3(dup) 12-May-97] 0.8 0.06 0.19 0.84 0.07 0.2 1.39 0.06 0.33 719 | 463 ] 3.98 1.68 0.47 0.55 <1 1 <4.47 | 447
FP112-24 12-May-97| 0.75 0.06 0.19 069 | 0.04 0.18 1.16 0.06 0.29 <494 | 494 0.73 0.36 | 0.41 <1.14 | 1.14 <3.83 | 383
FP20-3 12-May-97{ 1.17 0.09 0.26 1.08 | 0.07 0.24 2.92 0.1 0.63 <6.28 | 6.28 0.75 0.55| 065 <127 | 1.27 496 | 3.15 4.05
FP2 12-24 12-May-97] 0.94 0.1 0.24 0.78 01 0.21 124 0.12 0.31 799 | 493} 485 <122 | 1.22 <129 | 1.29 <3.66 | 3.66
FP3 0-3 12-May-97| 0.79 0.05 0.2 069 | 0.07 0.18 1.26 0.11 0.31 <6.23 ) 6.23 <0.89 | 0.89 <1.11 ) 1.11 <4.3 4.3
FP3 12-24 12-May-97] 2.62 0.07 0.51 1.94 0.07 04 1.26 0.07 0.31 <424 ) 424 1.03 0.36 0.4 <1.01 | 1.01 <3.19 | 3.19
FP4 0-3 12-May-97| 0.96 0.05 0.23 1.01 0.04 0.23 2.61 0.07 0.57 9.06 3.62 3.81 1 0.62 0.69 <1.2 1.2 435 2.81 3.5
FP4 12-24 12-May-97| 0.84 0.06 0.21 0.71 006 1 0.19 22 0.07 0.49 <5.58 | 5.58 1.13 0.55 1 0.51 <128 | 1.28 397 | 397 3.27
FP5 0-3 12-May-97( 1.05 0.04 0.23 0.84 0.05 0.2 28.6 0.08 52 4.08 2.99 3.1 1.54 0.29 0.42 <0.65 { 0.65 <811 811
FP5 12-24 12-May-97| 1.2 0.09 0.33 1.11 0.08 0.32 5.31 0.09 1.03 <6.04 | 6.04 1.07 0.56 0.44 <1.05 | 1.05 462 3.34 2.82
FP6 0-3 12-May-97| 0.91 0.06 0.21 0.73 | 007} 0.18 1.2 0.06 0.29 <559 | 5.59 0.82 049 | 042 <125 | 1.25 <278 | 2.78
FP6 12-24 12-May-97] 1.07 0.05 0.25 086 j 004] 021 1.8 0.05 0.39 <3.25 | 3.25 <0.92 {1 0.92 <0986 | 0.96 <373 1 3.73
FP7 0-3 12-May-97| 0.82 0.07 0.25 088 1 006 | 0.26 2.08 0.07 0.43 472 | 349 | 289 0.85 044 | 045 <0.89 | 0.89 <3.22 | 3.22
FP7 12-24 12-May-97] 0.71 0.13 0.26 065 |} 0.15] 0.25 1.51 0.03 0.32 <6.63 | 6.63 1.12 0.46 0.5 <0.95 | 0.95 <3.98 | 3.98
FP8 0-3 12-May-97! 0.81 0.08 0.25 095 §{ 006 0.28 21.8 0.09 38 <522 | 522 1.49 043 | 054 <1.15 | 1.15 496 | 227 | 2.62
FP8-1-2 04-Jun-971 1.3 0.24 0.42 093 | 0.21 0.34 204 10082 042 <678 { 5.78 1.59 056 | 0.52 <1.37 | 1.37 3.81 318 | 3.22
SED 1 15-May-97| 3.14 0.12 0.62 16.3 | 0.09 2.8 2.71 0.05 0.56 <5.08 { 5.08 <106 | 1.06 <1.07 | 1.07 <2000 | 2000
SED 1(dup) 15-May-97] 0.97 0.02 0.24 0.95 { 0.08 0.24 2.93 0.08 0.6 674 | 686 499 1.72 059 | 0.57 <1.46 | 1.46 484 | 416 | 3.84
SED 2 15-May-97] 0.71 0.04 0.19 0.58 | 0.06 0.16 17 0.05 0.37 <3.9 39 <0.6 0.6 <0.72 | 0.72 <222 | 2.22
€ED3 15-May-97f 0.78 0.1 0.19 0.81 0.06 0.19 3.06 Q.07 066 <6.17 { 6.17 <112 | 1.12 <1.11 | 1.11 <1980 | 1980
ED4 15-May-97} 0.53 0.16 0.18 069 | 014} 0.21 4.04 0.1 0.83 54 298 | 2.82 0.83 0.41 0.41 <1.08 | 1.08 <3.72 | 3.72
WEIR 1 15-May-97| 0.61 0.08 0.18 0.76 { 0.08 0.21 3.02 0.06 0.62 477 3.6 3.96 <0.67 | 0.67 <0.82 | 0.82 <2.54 | 2.54
WEIR 2 15-May-97| 2.15 0.07 0.47 1.77 | 0.09 04 215 0.08 39 <7.43 | 7.43 5.84 0.56 1.03 <1.88 | 1.88 10.6 36 34
WEIR 3 15-May-97| 1.14 0.08 0.3 1.23 | 0.11 0.32 116 0.09 2.1 5.59 3.7 3.68 11 047 | 048 <1.15 { 1.15 <256 | 2.56
WEIR 4 15-May-97| 0.62 0.09 0.18 0.7 0.09 0.2 1.46 0.07 0.36 <543 | 543 0.73 052 | 037 <0.88 | 0.88 <385 | 3.85
WEIR 5 15-May-97 5 0.08 0.9 5.92 0.1 1.06 770 0.91 139 <13.9 | 139 <2.89 | 2.89 9.6 0.72 1.74 | <1880 | 1880
WEIR 6 15-May-97| 2.65 0.08 0.56 2.81 006 | 059 68.8 0.1 12.3 9.17 | 5.41 4.57 2.66 062 077 <167 | 1.67 598 | 442 | 3.93
WEIR 7 15-May-97] 1.43 0.13 0.33 144 | 0.11 0.33 154 0.25 27 6.57 54 42 2.09 065 | 073 <178 | 1.78 16.3 3.6 5.2
WEIR 8 15-May-97| 0.79 0.1 0.21 0.82 | 0.09 0.21 3.51 0.09 0.73 <6.13 | 6.13 <1.05 | 1.05 <1.37 | 1.37 <421 | 4.21
WEIR 9 15-May-97] 25 [ 006 | 05 406 | 01 ] 075 | 1160 | 4.98 | 212 [ <137 [ 137 218 079 28 185 [ 093] 28 31.7 | 75 9.3

All units are pCi/g
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SOIL“

LYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries

LABLLE 2 - 04

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

|

oram [pCl/g]) - l

:Thorium-230: ;| 7 Radium-226 - - | & i L - - Bismuth=214: | - -.:Leads
ésultff"l"-:f??"MDA* i-i-ffResulti?f-'r-“ffMDA ‘Result{:: MDA

WL-101 5 0.88 0.1 < MDA 1.95 1.54 0.13 2.18 0.07 1.04 0.3 1.02 . 027 1.22 0.33 < MDA 1.83
20 1.63 0.13 1.47 1.36 1.47 0.7 1.63 0.23 0.91 0.35 0.92 " p2es 0.73 0.35 1.31 1.30
WL-102 5 0.88 0.12 < MDA 1.16 1.06 0.11 4.18 0.23 1.17 0.26 1.56 " 026 < MDA 0.63 1.49 1.32
15 1.34 0.10 < MDA 1.47 1.24 0.1/ 1.68 0.3 0.98 0.35 1.14 | 031 < MDA 0.64 < MDA 2.30
WL-103 5 1.60 0.16 < MDA 1.95 1.95 0.20 1.42 0.22 1.17 0.34 1.13 | 033 1.23 0.24 1.82 1.75
10 1.12 0.4 < MDA 4.02 1.41 0.19 7.52 0.16 0.81 0.53 0.71 047 < MDA 0.99 < MDA 43.8
WL-104 5 0.70 0.14 < MDA 0.98 1.19 015 3.08 0.21 0.78 0.30 0.92 0.3 0.68 0.30 < MDA i17
20 0.32 0.11 < MDA 1.16 0.52 0.10 1.26 0.21 0.39 0.34 0.36 0.26 0.59 0.34 < MDA 1.29
WL-105 10 6.94 0.14 < MDA 5.05 6.64 0.1¢ 522 0.9 40.8 0.6 40 .07 40.2 0.6 83.4 7.3
30 1.10 0.08 1.86 1.38 1.16 0.10 1.59 0.31 0.99 0.34 0.89 " 026 < MDA 0.63 1.77 1.22
WL106 0 105 2 < MDA 18.75 105 3 9700 11.8 906 2 650 N 908 2 1040 23
35 6.69 2.73 < MDA 2.76 11.5 4.0 731 0.21 18.8 0.4 19.1 2.0 18.1 0.4 47.5 34
5> DUP (F) 26.4 17.2 < MDA 8.02 < MDA 353 766 0.14 128 1.0 110 6.0 128 ! 212 10
25 2.89 0.06 < MDA 2.02 2.7 0.06 2.38 0.14 1.26 0.4 1.62 029 1.06 0.40 < MDA 1.96
25 DUP () 2.08 0.17 < MDA 3.82 1.9 0.18 6.49 0.12 2.92 0.3! 2.94 0.33 < MDA 0.92 < MDA 269
WL-107 5 0.89 0.11 1.98 1.09 1.30 0.11 0.89 0.13 0.80 0.29 0.86 0.23 0.57 0.29 < MDA 1.52
51 0.33 0.08 < MDA 1is 0.54 0.08 0.56 0.15 0.71 0.36 0.80 0.24 < MDA 0.61 < MDA 1.98
51 DUP (1) 0.59 0.08 < MDA 1.29 0.34 0.08 0.67 0.23 0.42 0.38 0.47 023 < MDA 0.51 2.06 1.65
WL-108 5 1.05 0.12 < MDA 122 0.74 0.10 1.21 a.16 0.95 0.37 0.96 0.29 < MDA 0.67 < MDA 2.1
WL-109 5 0.66 0.07 < MDA 1.22 0.66 0.08 0.67 0.13 0.90 031 | 092 4 92 < MDA 0.63 < MD4 1.35
50 0.99 0.12 < MDA 1.81 0.57 0.11 1.1 0.2 0.95 050 o1 | oz < MDA 0.53 2.06 1.96
50 DUP (L) 1.13 0.12 < MDA .94 0.83 0.11 2.43 0.26 1.36 0.36 1.47 © 047 < MDA 0.99 < MDA 46.3
WL-110 5 0.87 0.09 < MDA 1.47 1.25 0.09, 0.66 0.23 0.87 0.40 1.17 0.3z < MDA 0.66 < MDA 2.42
50 1.14 0.22 < MDA 1.25 1.17 0.20 0.87 0.12 1.01 0.3 1.2 | 0.28 1.04 0.30 < MDA 1.91

‘:

|

1
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TABLE 2 - 6a

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

ALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picoc;;pr gram [pCi/g]) -

WL-111 0 1.04 0.18 1.72 1.27 1.70 0.25 2.12 0.29 0.91 0.33 1.05 0.32 0.33 1.82 1.79
5 1.16 0.90 1.43 1.29 3.37 0.97 2.76 0.77 0.61 0.42 1.05 0.32 0.54 < MDA 1.62

5DUP (L) - - - - - - - -~ 0.91 0.41 1.03 0.32 0.41 < MDA 1.96

51 < MDA 0.48 < MDA 1.11 0.75 0.53 247 0.79 0.48 0.33 0.49 0.30 0.55 < MDA 1.55

51 DUP (L) — - - - - - - - 0.51 0.35 0.51 0.26 0.54 <MD 1.60

WL-112 0 1.22 0.12 < MDA 1.63 1.45 0.13 2.67 025 1.32 0.41 1.30 0.37 0.41 < MDA 2.31
5 3.44 0.42 < MDA 2.55 2.92 0.89 84.4 1.9 4.66 0.42 5.14 0.34 0.42 11.2 2.90

42 1.62 0.88 < MDA 1.74 1.74 1.06 0.92 0.42 0.76 034 0.90 0.26 0.34 < MDA 1.40

WL-113 5 1.25 0.26 0.58 0.46 1.40 0.32 0.33 0.11 0.97 0.06 0.88 0.06 0.06 < MDA 1.26
5 DUP (F) 0.62 0.08 0.83 0.31 0.76 0.16 0.58 0.5 1.06 0.06 1.05 0.05 0.06 1.41 0.44

10 1.06 0.09 < MDA 1.29 1.20 022 2.21 013 1.53 012 1.65 0.12 0.12 < MDA 11.40

WL-114 0 147 0.9 55.9 7.9 154 1.0 7853 0.92 109 0.9 108 ! 0.9 206 8

5 3.54 0.51 < MDA 0.73 3.43 0.65 23.2 0.4 2.59 0.06 252 0.25 0.06 3.29 0.95

5 DUP (L) - -~ - - - - - - 2.54 0.07 2.49 0.08 0.07 < MDA 2.34

15 1.60 0.23 < MDA 0.72 1.29 0.56 1.08 028 0.98 0.07 0.99 0.07 07 < MDA 1.41

15 DUP (L) - - - - - - - -~ 0.97 0.07 0.97 0.09 0.07 < MDA 2.74

WL-115 5 1.22 0.21 < MDA 0.31 1.30 0.29 0.84 0.18 1.00 0.06 0.99 0.06 0.06 0.98 0.49
40 0.33 0.11 0.52 0.25 0.35 0.16 0.29 0.12 0.58 0.05 0.59 0.05 0.05 0.72 0.40

WL-116 0 0.88 0.15 < MDA 3.84 1.04 0.20 1.94 0.52 0.94 0.33 0.94 0.29 0.61 < MDA 29.9
b) 1.18 0.41 1.07 0.31 1.15 0.36 0.51 0.13 1.11 0.06 1.13 0.06 0.06 1.44 0.48
5 DUP (F) 1.03 0.20 < MDA 1.32 0.64 0.28 0.35 0.11 1.18 013 1.11 0.13 0.13 < MDA 11.30

10 1.32 0.05 0.73 0.2/ 1.14 017 0.36 0.21 1.00 0.05 1.02 0.04 0.05 1.15 0.39

WL-117 10 2.90 0.16 1.44 0.59 1.72 0.25 36.58 0.12 3.15 0.07 2.92 0.08 0.07 5.82 0.87
25 0.56 0.10 < MDA 0.58 0.56 0.17 0.7 0.15 0.62 0.05 0.58 0.06 0.05 < MDA 1.14

WL-118 5 17.8 0.2 < MDA 5.05 15.6 02 425 25 18.4 0.3 19.9 0.3 0.3 < MDA 40.3
10 1.14 0.17 0.82 0.31 1.18 0.18 7.19 0.2 1.31 0.05 1.24 0.05 0.05 0.97 0.54

WL-119 5 0.72 0.17 0.85 0.33 0.51 0.21 0.6 0.22 0.89 0.06 0.89 0.05 0.06 1.06 0.45
30 < MDA 0.58 < MDA 0.22 0.85 0.50 0.67 0.41 0.46 0.04 0.44 0.04 0.04 < MDA 0.35

50 DUP (L) - - - - - - - - 0.48 0.06 0.49 0.06 0.06 - < MDA 2.39

50 DUP (1) 0.36 0.25 0.5 0.24 0.57 0.19 0.22 0.1! 0.45 0.06 0.43 0.04 0.06 0.62 0.37

WL-120 5 0.95 0.18 0.85 045 1.15 0.26 0.48 0.12 1.00 0.07 0.96 0.07 0.07 < MDA 0.78
50 0.52 012 < MDA 1.17 0.46 0.14 0.32 0.15 0.92 011 0.85 0.11 0.11 < MDA 9.35

50 DUP (F) 0.92 0.38 0.76 0.64 0.98 0.35 0.38 0.21 1.07 0.09 1.05 0.08 0.09 1.03 0.81
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( TABLE 2 - 6a , ‘
S ALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries am [pCi/g]) - :

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

BACKGROUND SU

RFACE SOIL .
Barrow Pit - loess 0 1.30 0.19 1.15 1.04 1.06 0.20 0.92 0.37 1.19 0.29 1.07 .23 <MDA 0.75 2.40 1.31
Barrow Pit - shale 0 1.85 0.25 1.99 1.08 2.40 0.36 1.41 0.18 0.97 0.34 1.01 026 0.90 0.34 1.88 1.23
Farmer's Field 0 1.41 0.15 < MDA 1.80 1.11 0.20 2.03 0.17 1.13 0.35 1.02 0.35 1.27 0.35 3.16 2.04
McLaren/Hart Shop 0 0.74 0.14 < MDA 1.35 1.32 0.23 1.68 0.32 0.95 0.31 0.92 0.31 <MDA 0.70 <MDA 1.79

* = Nuclear Regulatory Commission’s Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus 5 pCi/g for surface samples and background
plus 15 pCi/g for subsurface samples (15 cm depth), have been selected as reference vailues for comparison of all soil ananlytical data. Although this criteria is appropriate specifically for these two radionuclides,
they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of 5 pCi/g for surface samples and 15 pCi/g for subsurface
samples have been conservatively selected for comparison of the data.

— = Not reported

DUP (F) = Field duplicate

DUP (L) = Laboratory duplicate

MDA = Mimmum Detectable Activity

NE = Not Established

Bolded numbers indicate result reported above the minimum detectable activity (MDA).
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SOIL ANALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries per gram [pCi/g]) -

TABLE 2 - 6b

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

WL-201 S 1.19 0.17 < MDA 120 0.88 0.18 1.06 0.15 1.06 034 1.21 0.26 0.95 Q.34 2.38 1.67
15 0.31 0.12 < MDA 2.25 0.42 013 0.63 o.11 0.47 024 0.53 0.28 < MDA 0.47 < MDA 269

WL-202 S 0.38 0.12 1.27 1.02 1.31 01s 0.83 o 0.75 a.54 0.75l 0.49 1.02 a.35 < MDA 46.8
SDUP(L) 0.60 0.14 < MDA 1.02 131 018 0.53 0.09 0.94 0.3s 0.87 0.30 < MDA 0.35 <MDA 121

15 0.24 0.10 < MDA 375 037 01! 0.26 0.08 < MDA 0.81 < MD# 0.70 < MDA 0.81 < MDA 42.6

WL-203 0 1.95 0.20 1.46 143 1.72 0.26 3.03 0.15 1.07 0.38 1.09 0.28 < MDA 0.72 < MDA 1.95
5 0.95 o1l < MDA L48 0.89 Q.14 0.8 0.1 0.94 0.33 0.85 a3 < MDA 0.59 2.08 1.99

15 0.60 0.12 < MDA 1.86 033 013 0.41 011 0.53 033 < MDA 0.47 0.43 0.33 < MDA 212

WL-204 5 0.77 0.08 < MDA 103 0.94 0.14 0.77 0.09 1.06 0.31 1.03 0.24 < MDA 0.66 < MDA 1.62
25 0.36 0.09 < MDA 1.04 0.41 alo 0.43 0.08 0.77 0.6 0.85 0.:8 0.88 0.36 <MDA 1.21

WL-205 5 1.76 0.09 1.48 0.92 135 0.14 0.80 all 0.95 0.26 1.06 0.26 < MDA a.62 < MDA 1.34
15 0.95 0.10 1.76 152 1.55 0.14 1.01 0.25 0.90 0.34 0.94 0.30 < MDA 0.68 <MDA4 222

WL206 0 4.17 0.26 < MDA 2.53 4.05 0.28 429 a7 17.2 a4 18.0 0.4 17.4 0.4 49.6 kN
5 1.17 0.06 < MDA 1.0/ 1.3 0.06 7.51 0.23 1.20 057 1.36 0.57 0.38 as7 < MDA 5a.7

10 0.6 0.04 1.83 104 0.66 0.07 1.66 0.21 0.72 0.28 0.61. 0.22 0.82 028 < MDA 1.28

WL-207 5 0.66 0.20 1.6 107 0.8 0.22 1.21 0.54 <MDA 0.93 0.68 0.48 < MDA 0.93 <MD+ 50.2
5 DUP (L) 0.89 0.21 1.60 1.07 0.85 0.25 1.12 0.88 0.68 0.24 0.75 0.24 0.49 0.24 < MDA 1.28

10 0.81 0.21 < MDA L12 .71 02! 1.78 145 0.76 0332 0.95 0.3 0.57 033 < MDA 1.31

WL-208 5 1.60 0.70 < MDA 592 2.05 012 123 0.10 3.26 0.37 3.39 0.33 3.05 0.57 < MDA 26.9
' SDUP (L) 2.82 0.13 2.64 1.66 2.27 0.19 94.9 0.23 3.40 0.38 3.29. 0.34 336 0.38 7.37 2.50

9 1.78 0.15 2.07 1.59 1.65 0.19 10.07 0.07 135 0.25 1.55 a.:2 < MDA 0.61 2.08 1.75
WL-209 0 294 0.7 < MDA 3.30 575 0.7 29240 0.10 3720 {0 31990. 38 3690 10 < MDA 1170
5 249 0.14 < MDA 66.82 335 0.19 38280 40.2 2970 : 685 34 3000 7 < MDA 810

5DUP(F) 287 0.15 49.4 21.8 527 0.20 32680 29.0 3140 s 1080 26 3150 5 1170 28
25 0.58 012 < MDA 3.07 0.46 0.23 26.9 0.12 0.85 029 0.91 0.29 0.78 0.29 < MDA 26.9
25 DUP(F) 0.61 0.08 < MDA 1.8 0.59 0.09 12.85 0.72 0.62 027 0.61 0.26 < MDA 0.50, 2.94 1.59
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SOIL ANALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries per gram [pCi/g]) -

TABLE 2-6b

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

4 4

5 65.5 0.12 < MDA 3201 145 018 12400 0.14 520 3 546 3 512 3 <MDA 372

5 DUP (F) 128 014 13.2 89 267 017 15610 0.11 458 z 368 2 1638 2 583 12
40 0.91 0.11 < MDA 1.25 0.69 0.12 18.2 0.12 0.68 0.3! 0.80 0.28 0.62 0.31 <MDA 1.90
40 DUP (F) 0.54 0.09 < MDA 3.94 0.93 011 10.8 0! 1.66 0.59 1.82 0.45 1.40 0.59 < MDA 57.9

WL-211 5 2.61 0.11 < MDA 1.98 2.30 0.10 66.11 015 8.52 0.33 8.47 0.32 8.01 0.33 22.4 2.1
25 0.66 0.26 < MDA 2.85 0.68 0.26 4.97 0.16 - 0.42 .31 <MDA 0.40 < MDA 0.46 < MDA 269
WL-212 5 1.66 0.1z <MDA 3.74 1.57 al7 5.73 0.10 1.26 0.46 < MDA 0.83 1.20 0.46 < MDA 46.9
10 1.77 0.12 < MDA 119 1.86 0.14 116 0.23 1.77 0.28 1.95 0.26 1.63 0.28 4.02" 1.34
WL-213 0 1.583 0.42 2.05 151 1.64 0.45 24.2 0.2 1.00 0.37 1.28 0.28 < MDA 0.70 2.36 2.13
5 1.53 0.13 < MDA 3.50 1.00 019 17.29 0.16 1.26 0.27 1.32 0.50 < MDA 0.65 < MDA 26.9
25 0.45 0.13 < MDA 3.63 1.06 014 3.13 0.05 0.93 0.52 1.06 0.44 < MDA 0.85 < MDA 50.3
WL-214 5 0.81 0.09 1.14 1.08 1.09 012 44.4 021 0.95 0.2? 1.01 023 < MDA 0.62 < MDA 123
25 0.67 0.12 < MDA 3.23 0.97 0.11 12.8 0.18 < MDA 0.52 0.74 0.32 < MDA 0.52 < MDA 269
WL-215 0 1.53 0.45 < MDA 1.39 1.86 .48 5.35 0.07 0.70 0.29 0.75 0.28 0.58 0.29 < MDA 175

WL-216 S 11.4 2.20 < MDA 7.06 12.5 1.90 1131 0.93 88.4 0.9 85.9 46 93.2 0.9 176 9
25 0.97 0.09 < MDA 1.04 0.81 0.09 1.46 0.17 1.03 0.39 0.93 0.29 1.17 0.59 < MDA L.43
WL-217 5 0.51 0.08 < MDA 1.80 0.45 .08 0.96 0.13 0.60 0.3! 0.53 0.25 < MDA 0.52 1.71 1.36
10 0.96 0.12 < MDA 110 1.03 017 8.95 0.12 1.27 0.29 1.30 0.28 1.24 0.29 2.11 .38
WL-218 0 1.12 0.16 0.98 0.82 1.53 .24 1.77 0.14 1.06 0.34 1.07 0.21 1.02 0.24 1.9 1.28
5 0.81 0.12 < MDA 1.67 0.73 0.12 1.19 0.14 0.88 0.41 0.94 0.34 1.00 0.41 < MDA 2.3
40 0.33 0.11 < MDA 156 0.84 012 7.27 0.1 0.68 0.43 0.62 0.28 < MDA 0.60 1.76 0.16
WL-219 5 1.09 0.09 < MDA 1.82 0.91 2.09 1.07 0.15 1.12 0.33 1.32 0.36 1.06 0.3 < MDA 2.41
10 0.60 0.33 1.93 106 1.16 .39 0.64 0.08 0.62 0.41 0.86 0.21 < MDA 0.55 < MDA 1.46
WL-220 5 1.00 0.09 < MDA 1.60 1.16 0.09 1.53 0.1 0.81 0.36 0.90 0.31 < MDA 0.61 < MDA 2.04
25 0.95 0.13 < MDA 1.22 0.89 012 0.56 0.1 0.78 0.38 0.82 0.36 < MDA 0.66 < MDA 155
WL-221 5 .82 0.13 < MDA 1.59 1.12 013 4.28 0.24 0.75 0.34 0.92 - 0.30 0.81 0.34 . < MDA 2.08
35 0.50 0.11 < MDA 1.62 0.52 0.1 1.24 - 016 < MDA 0.33 < MDA 0.35 < MDA 0.51 < MDA 22!
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SOIL ANALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries per gram [pCi/g]) -
METHOQODS NAS-NS-3050, HASL 300, AND NAS-NS-3004

TABLE 2 - 6b

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

:Bismuth=214 it
_______ ult
WL-222 0 3.36 0.42 < MDA 5.69 2.2 0.25 131 0.19 2.94 0.53 2.41 0.63 3.56 0.51 < MDA 69.0
5 1.21 a.09 1.41 1.20 1.46 013 81.4 0.76 1.80 0.29 1.85 0.27 1.81 0.29 4.45 142
30 0.40 Q12 < MDA 3.57 0.51 0.12 0.88 0.21 0.82 0.60 < MDA 0.74 < MDA 0.60 < MDA 512
WL-223 3 1.22 0.10 < MDA 1.82 1.44 011! 9.16 0.12 1.73 0.30 1.77 0.31 1.82 0.30 <ADA 2.15
22 1.93 015 < MDA 1.62 2.37 0.14 0.68 0.12 0.52 0.33 0.61 0.29 <MDA4 0.50 < MDA L.65
WL-224 5 0.63 0.40 < MDA 145 0.75 0.68 2.85 LIs 0.84 0.28 0.73 0.20 0.93 0.28 < MDA L71
35 0.77 0.52 < MDA4 192 1.13 0.30 4.08 0.84 1.00 0.37 1.18 0.32 0.84 0.37 1.94 1.70
WL-225 5 1.29 1.01 < MDA 1.40 3.17 L22 2.84 1.32 1.07 0.40 1.11 0.30 0.93 0.40 2.73 1.82
35 < MDA 0.77 <MD+ 1.66 0.72 0.40 0.91 0.23 < MDA 0.51 0.54 0.41 < MDA 0.72 < MDA 217
WL-226 10 1.63 0.29 < MDA 217 1.38 0.52 14.1 L! 1.4 0.34 1.40 0.36 1.25 0.34 4.35 2.10
20 6.32 0.91 2.55 2.31 6.02 131 173 10 3.26 0.40 3.26 0.42 < MDA 1.21 5.93 2.62
WL-227 S 2.01 0.32 < MDA 1.53 1.68 0.57 20.4 0.9 132 0.29 1.38 0.26 0.92 0.29 2.35 1.45
40 < MDA 0.53 < MDA 0.98 0.66 0.55 2.78 0.94 0.43 0.24 0.51 0.25 < MDA 0.54 1.81 114
. WL-228 S 1.84 1.3 < MDA 118 1.50 1.37 2.72 1.05 0.79 0.30 0.75 0.29 0.79 0.30 <MDA 1.35
‘ 15 < MDA 0.78 < MDA 2.0! < MDA 0.74 2.13 0.46 0.64 0.37 0.60 0.33 < MDA 0.63 <MDA 217
WL-229 S 1.45 0.39 1.81 129 0.82 0.52 4.97 0.97 1.15 0.70 0.98 0.26 < MDA 0.70 1.82 1.78
20 0.54 0.59 < MDA 119 0.79 0.56 1.17 1.02 0.38 0.34 0.45 0.24 < MDA 0.50 < MDA 2.07
WL-230 5 0.92 0.16 < MD4 2.05 2.23 0.49 26.8 L2 1.67 0.34 1.56 0.28 1.93 0.34 2.26 1.97
33 2.05 0.46 < MDA 1.86 1.78 118 1.33 125 0.83 0.36 0.33 0.29 < MD4 0.52 < MDA 1.60
WL-231 0 2.04 0.26 < MDA 526 3.18 0.32 1.21 0.20 0.91 0.29 1.01 0.0 < MDA 0.57 < MDA 29.9
S 3.86 2.18 2.48 1.41 6.97 o 94.5 1.0 4.06 0.28 3.96 0.34 4.18 0.28 £.59 1.70
10 2.01 0.15 < MDA 1.39 2.29 0.53 10.2 14 1.37 0.40 1.42 0.27 < MDA 0.71 2.73 1.80
WL-233 27 4.48 1.80 2.03 1.97 4.58 1.64 427 0.70 4.4 0.38 4.26 0.36 4.43 0.38 9.85 2.87
30 1.99 1.93 < MDA 174 2.60 234 9.93 0.9 0.79 0.41 0.87 0.34 0.76 0.41 1.89 1.69
WL-234 10 138 5.0 24.5 19.9 128 S £7300 238 3069 4 1100 s 3060 4 1300 24
10 DUP (F) 60.7 L1 < MDA 14.65 45.4 0.5 12000 116 1260 3 592 16 1260 3 839 18
20 0.98 0.28 < MDA 170 0.94 0.37 16.2 0.04 < MD4 0.66 1.18 0.21 < MDA 0.66 < MDA 220
20 DUP (F) 2.11 0.99 2.08 L7 1.64 0.9 11.3 0.5 1.1%8 0.39 0.99 032 1.34 0.39 < MDA R
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TABLE 2 -8a
SOIL ANALYTICAL DATA - THORIUM-232 DECAY SERIES (picocuries m [pClg))

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

:Thorium-232:
Result [ MD.

WL-101 ] 0.89 0.07 < MDA 0.95 1.25 0.13 < MDA 182 0.62 0.19 < MDA 129 0.26 0.17
20 1.45 019 < MDA 1.08 1.13 0.32 2.86 215 0.98 019 . < MDA 1.68 0.31 0.13

WL-102 5 0.90 0.14 < MDA 0.99 1.05 035 3.0 202 0.97 0.20 | < MDA 153 < MDA 0.28
15 1.64 0.2 < MDA 1.07 0.83 0.38 < MDA <49 1.04 0.29 < MDA 1.98 < MDA 0.33

WL-103 S 0.78 0.17 < MDA 119 1.12 0.32 < MDA 4.80 0.96 023 < MDA 1.89 < MDA 0.31
10 0.77 0.09 < MDA 1.26 030 014 <MDA 375 0.56 0.33 < MDA 245 < MDA 0.36

WL-104 5 0.94 019 < MDA 0.84 1.07 0.27 < MDA 129 0.61 016 . < MDA 126 0.27 0.13
20 0.77 014 < MDA 0.92 0.68 0.34 <MDA 2.7 0.81 0.20 < MD4 1.65 0.23 a.16

WL-105 10 4.34 1.36 < MDA 159 < MDA4 2.18 < MDA 1175 < MDA 0.73 < MDA 2.82 < MDA 0.39
30 1.04 0.15 < MDA 118 1.02 0.41 < MDA 4.68 1.18 0.19 < MDA 166 0.36 014

WL106 0 35.2 112 <MD+ 5.86 < MDA ;.89 1760 24 < MDA 2.90 < MDA 10.20 < MDA 1.32
5 3.22 02 1.42 1.07 0.29 0.18 <MDA 7.30 0.77 04 < MDA 199 0.42 027

5 DUP (F) 4.71 0.12 < MDA 2.69 0.39 0.11 < MDA 20.49 < MDA 1.17 4.50 416 < MDA 0.63

25 0.56 0.09 < MDA 1.18 0.55 0.17 < MDA 1.18 1.01 0.19 < MDA 1.91 < MDA 0.28

25 DUP (F) 0.47 0.09 < MDA 116 0.5 013 <MDA 5.33 0.68 037 < MDA 162 033 0.18

WL-107 S 0.89 0.09 0.91 0.68 0.5 0.18 2.26 212 1.06 0.19 < MDA 167 0.37 0.14
s1 0.14 0.09 < MDA 098 0.36 0.19 2.34 1.92 0.64 0.7 < MDA 1.84 0.24 02

51 DUP (L) 0.22 0.13 < MDA L1l 0.17 0.21 < MDA 3.94 0.68 023 ! < MDA 174 0.24 0.20

WL-108 5 0.79 0.12 < MDA 1.34 0.83 0.16 332 2.50 0.88 022 . < MDA 184 0.35 0.23
WL-109 S 0.21 0.11 1.18 0.62 0.25 0.18 3.15 2.20 1.0 0.19 < MDA 182 0.28 017
50 0.58 0.21 1.36 071 0.72 017 < MDA 234 1.0 0.21 < MDA 1.47 0.28 0.17
50 DUP (L) 1.13 0.12 < MDA 151 0.83 ol < MDA 5.87 0.7 0.40 < MDA 2.29 < MDA 0.39

WL-110 5 0.37 0.16 < MDA 1.27 < MDA 023 3.78 229 1.1 0.20 1.90 1.44 0.35 021
50 0.87 0.08 < MDA 192 0.75 0.14 3.29 241 0.81 021 < MDA 147 < MDa4 0.23
WL-111 0 0.68 0.20 < MDA 1.05 0.41 0.30 < MDA 443 0.97 022 < MDA 1.88 0.33 0.19
5 < MDA 0.7 < MDA 102 < MDA 0.77 < MDA 226 1.10 020 < MDA 174 0.33 0.18

S DUP (L) - -~ < MDA 136 < MDA 438 0.74 035 < MDA 1.54 0.31 0.2

51 < MDA 0.58 < MDA 1.10 < MDA 092 < MDA 1 0.28 022 < MDA 1.91 <MD 02!

1 DUP (L) - - < MDA 101 < MDA 357 0.53 0.21 < MDA 139 < MDA 021
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SOIL ANALYTICAL DATA - THORIUM-232 DECAY SERIES (picocuries per

TABLE 2 - 8a

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

5 < MDA 1.56 <MDA 120 1.55 1.48 < MDA 6.16 1.08 0.28 < MDA 202 0.43 21

42 0.68 03 1.31 0.58 <MDA 0.58 2.2 2.14 0.70 019 < MDA 173 0.38 0.16

WL-113 B 0.19 0.08 1.06 0.13 0.21 0.11 3.49 0.58 1.04 0.05 0.80 027 . 0.36 0.04

SDUP (F) 0.15 0.08 0.98 0.13 < MDA 0.14 2. 0.48 1.00 0.04 1.06 23 0.31 0.03

10 0.08 0.08 0.98 0.24 0.13 0.1 < MDA 2.15 0.82 0.10 0.90 0.59 0.29 0.06

WL-114 0 18.1 0.78 <MDA 250 1.96 0.99 < MDA 12.42 < MDA 1.85 < MDA 3.90 0.79 0.51
5 < MDA 026 0.39 0.16 0.33 0.26 6.15 0.68 0.43 0.06 < MDA 0.35 0.16 0.04 -

S DUP (L) - - 0.46 0.15 - - 5.59 0.08 0.48 0.07 0.35 027 0.16 0.04

15 <MDA 02 1.04 0.14 0.35 027 3.14 0.65 0.99 0.06 0.84 0.30 0.35 0.04

15 DUP (L) - 1.08 015 - - 2.7 0.77 1.01 0.07 < MDA 139 0.35 0.04

WL-115 b 0.21 0.11 0.93 012 032 0.14 3.02 0.50 0.81 0.04 0.50 027 0.29 0.03

40 0.27 0.09 0.69 0.10 0.19 0.05 1.80 0.042 0.70 0.04 .57 0.20 0.19 0.03

WL-116 0 0.52 0.46 <MDA 119 0.54 0.39 <MDA 522 0.73 031 < MDA 154 0.35 0.15

5 0.25 0.04 0.94 o.14 0.39 0.07 2.93 0.52 0.89 0.05 0.64 0.29 0.3 0.04

S DUP (F) 0.21 0.07 1.0 0.28 0.33 0.12 <MDA4 226 1.02 0.10 0.89 061 0.37 0.07

10 0.33 0.13 0.76 0l 0.25 014 2.74 040 0.71 0.04 0.44 0.9 0.24 0.03

WL-117 10 1 012 0.64 016 0.47 0.18 6.48 071 0.58 0.06 < MDA 0.40 0.16 0.04

28 .2 012 0.64 012 0.39 0.16 1.92 0.52 0.59 0.05 0.64 0.21 0.18 0.03

WL-118 5 10.3 222 < MDA 0.73 < MDA 1.99 39.1 36 < MDA 0.55 | <MDA 133 < MDA 017

10 0.35 02 0.49 0.14 0.34 0.23 0.47 0.43 0.49 0.04 0.39 23 0.17 0.03

WL-119 b 0.26 013 0.73 012 03 12 2.68 0.48 0.79 0.04 < MDA 0.34 0.29 0.03

50 < MDA 0.41 0.41 a.10 < MDA 0.3 1.77 034 0.51 003 0.42 020 0.15 0.02

50 DUP (L) - - 0.44 er2 - - 1.83 0.55 0.49 0.05 < MDA 0.25 0.13 0.03

S0 DUP () 0.1 0.09 0.50 0.12 0.1% 0.09 1.66 039 0.47 0.03 0.33 023 0.17 0.03

WL-120 < 0.14 0.09 1.03 0.16 0.26 0.08 3.11 0.65 1.01 0.06 0.88 0.34 < MDA 0.04

; 50 0.23 0.13 0.91 0.22 < MDA 02 < MDA 1.96 1.12 " 008 < MDA 0.64 0.32 0.07

S0 DL? (F) 0.25 0.15 1.04 0.17 0.26 0.13 3.07 067 1.00 0.06 0.75 0.39 0.33 0.04
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Q.

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

TABLE 2 - 8a
IL ANALYTICAL DATA - THORIUM-232 DECAY SERIES (picocuries per gram [PQ
METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004

BACKGROUND SURFACE SOIL

Barrow Pit - locss 0 0.75 0.22 139 0.64 0.58 0.33 < MDA 2.99 1.33 018 < MDA 171 038 0.16
Barrow Pit - shale 0 1.26 0.14 1.90 0.64 1.16 013 < MDA 3.54 1.94 023 < MDA 161 0.63 0.18
Farmer’s Field 0 1.05 0.1 < MDA 114 0.56 0.20 < MDA 5.03 0.80 0.36 < MDA 2.17 032 022
McLarewvHart Shop 0 0.52 0.18 <MDA 124 0.43 0.24 < MDA 3.85 1.09 0.1 < MDA 1.75 0.41 0.18

* = Nuclear Regulatory Commission's Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus § pCi/g for surface samples and background

plus 15 pCi/g for subsurface samples (15 cm depth), have been selected as reference values for comparison of all soil ananiytical data. Although this criteria is appropriate specifically for these two radionuclides,
they are conservative values for comparison of ail data. If no background concentration is established for a specific radionuclide, then a reference value of 5 pCi/g for surface samples and 15 pCi/g for subsurface
samples have been conservatively selected for comparison of the data.

— = Not reported

DUP (F) = Ficld duplicate

DUP (L) = Laboratory duplicate
MDA = Minimum Detectable Activity
NE = Not established

Bolded numbers indicate result reported above minimum detectable activity
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. . TABLE2-8b ’ '

SOIL ANALYTICAL DATA - THORIUM-232 DECAY SERIES (picocuries per gram [pCi/g])
METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

WL-201 5 032 0.13 < MDA 1.13 124 0.15 < MDA 4.46 1.04 0.21 | <MDA 1.62 031 0.19
15 0.28 0.08 < MDA 0.73 0.43 0.15 < MDA 2.16 0.49 0.19 , < MDA 1.31 0.21 0.16

WL-202 5 0.44 0.09 < MDA 1.59 0.75 0.16 12.0 4.0 0.97 0.16 | <MD4 2.86 0.42 .26
S DUP (L) 039 0.08 < MDA 1.14 0.17 0.14 4.05 1.88 0.97 0.16 <MDA 1.47 < MDA 0.14

15 0.16 0.08 <MDA 1.18 031 0.14 < MDA 5.09 0.96 0.33 i <MDA 2.77 < MDA 0.39

WL-203 0 0.43 0.12 < MDA 1.28 0.75 0.2! <MDA 423 1.17 0.26 . < MDA 2.02 0.58 0.21
5 0.14 0.06 < MDA 0.99 032 0.18 < MDA 4.07 1.04 0.20 - < MDA 1.68 0.20 0.17

15 0.23 0.08 < MDA 0.98 0.28 0.13 < MDA 3.57 0.52 0.20 < MDA 1.62 < MDA 0.20

WL-204 b} 0.47 0.06 0.99 0.56 0.55 0.14 < MDA 2.71 0.85 0.24 < MDA 1.39 0.28 0.16
25 0.32 0.07 0.85 0.72 0.21 0.18 < MDA 2.05 0.75 0.18 < MDA 1.13 022 0.15

WL-205 5 0.66 0.08 < MDA 1.19 0.47 0.i3 < MDA 2.95 0.90 0.22 < MDA 1.56 030 0.16
15 0.95 0.15 < MDA 0.95 0.70 0.29 < MDA 4.23 0.89 0.19 , <MDA 1.80 <MDA .. 0.18

WL206 0 11.2 0.6 < MDA 1.21 1.01 0.63 < MDA 7.31 1.09 0.30 ' < MDA 2.44 034 0.25
S 1.12 0.15 < MDA 158 | 091 0.28 < MDA 5.91 0.76 0.41 |  <MD4 292 | <uDa 0.42

10 0.82 0.16 < MDA 0.96 1.06 0.28 < MDA 1.78 1.00 0.16 . 1.02 0.97 0.40 0.15

WL-207 5 1.42 0.39 < MDA 1.59 <MDA 0.77 < MDA 6.13 1.77 0.36 < MDA 2.86 <MDA 0.32
S DUP (L) 1.92 0.59 < MDA 0.97 < MDA 1.44 2.90 2.05 1.06 0.18 . < MDA 1.40 034 0.17

10 137 117 < MDA 1.10 < MDA 1.96 3.11 1.90 1.11 0.17 I < MDA 1.14 < MDA 0.25

WL-208 5 1.43 0.08 0.68 0.66 0.96 0.16 < MDA 5.15 0.48 0.25 < MDA 1.23 < MDA 0.27
5 DUP (L) 0.82 0.i4 < MDA 1.03 0.7 0.24 < MDA 4.77 0.84 0.2¢ | . <MD4a 1.75 038 0.22

9 036 0.07 < MDA 0.74 036 0.12 3.05 2.25 0.63 0.20 < MDA 146 0.22 0.13

WL-209 0 127 0.09 < MDA 21.34 4.97 0.09 6380 95 < MDA 13.80 , < MDA 4036 | <MDa 5.77
5 138 32.2 < MDA 16.34 < MDA 40.1 < MDA 123.9 < MDA 8.56 ' < MDA 30.10 < MDA 4.28

5 DUP (F) 180 20.2 16.7 11.3 <MDA 6.7 | <MDA 93.0- < MDA 3.83 < MDA 20.68 427 2.53

25 0.71 0.05 < MDA 0.92 0.38 0.25 <MDA 179 | 052 0.25 | <MD 1.41 0.22 0.15

25 DUP (F) < MDA 0.84 < MDA 0.85 < MDA 1.26 2.68 2.26 0.52 0.20 < MDA INE; 0.19 0.12

WL-210 0 59.2 17.5 < MDA 9.55 < MDA 13.5 4330 39 | <MDa 4.70 < MDA 17.29 < MDA 234
5 106 0.06 < MDA 6.72 3.88 0.08 < MDA 0.52 < MDA 3.64 < MDA 12.76 < MDA 1.78

5 DUP (F) 120 0.06 < MDA 4.66 1.59 0.05 < MDA 36.13 2.49 1.35 < MDA 7.93 113 1.06

40 037 0.08 < MDA 0.83 .65 0.16 3.00 R 0.61 0.19 <MD+ 119 < MDA 0.15

40 DUP (F) 0.82 0.07 < MDA 1.45 .40 011 | <MDa 5.84 0.43 0.41 ‘ < MDA 227 | <MD4 0.40

WL-211 b) 138 0.08 < MDA LIS .66 | o008 < MDA s48 1 099 0.23 . < MDA 1.73 < MDA 0.21
25 0.32 0.08 < MDA 0.85 .29 0.2 < MDA 351 < MDA 0.33 "< MDA 1.47 < MDA 0.21

PAWESTLAKE\ANALYTIC\DECAYSRS\TH232DEB.XLS Page 1 ' !



SOIL ANALYTICAL DATA - THORIUM.232 DECAY SERIES (picocuries per gram [pCi/g])

TABLE 2-8b

METHODS NAS-NS-3059, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

0.08 -

7.26

3.87

< MDA

0.46

0.37

S 0.29 2.19 < MDA
10 0.9 0.13 < MDA 0.55 0.17 3.66 2.31 0.47 0.24 < MDA 1.60 < MDA 0.16
WL-213 0 1.11 0.20 < MDA 0.79 0.22 < MDA 4.09 < MDA 0.37 '< MDA 1.54 < MDA 0.22
5 0.89 0.15 < MDA 0.67 0.15 < MDA 4.14 0.63 027 i< MDA 1.48 < MDA 1.65
25 0.52 0.07 < MDA 0.64 a.l < MDA 5.23 < MDA 0.40 |« MDA 2.76 037 0.29
WL-214 b] 0.41 0.14 < MDA 0.5 02 < MDA 2.31 0.62 02! < MDA 1.34 0.24 0.17-
25 036 0.12 < MDA 0.48 0.22 < MDA 4.23 0.80 0.22 < MDA 1.37 032 0.18
WL-215 0 031 0.07 < MDA 0.27 0.12 3.04 2.41 0.41 021 < MDA 1.37 < MDA 0.21
WL-216 S 3.05 0.81 < MDA < MDA 1.14 < MDA 18.28 < MDA 1.07 '« MDA 4.26 < MDA 0.55
25 1.17 0.1 1.62 0.92 0.16 < MDA 2.08 0.81 0.19 < MDA 1.34 0.42 0.18
WL-217 5 < MDA 0.085 < MDA < MDA 0.15 < MDA 2.83 < MDA 0.23 < MDA 1.26 < MDA 0.19
10 0.72 0.1 < MDA 0.84 0.18 2.57 1.94 1.05 0.17 < MDA 1.36 032 0.16
WL-218 0 0.77 0.07 0.82 0.72 0.11 < MDA 2.64 0.75 0.19 < MDA 1.57 036 0.14
S 0.67 0.12 1.01 0.70 0.2 0.19 < MDA 3.90 0.587 0.34 < MDA 1.79 < MDA 0.17
40 0.58 0.09 <MDA 116 0.86 0.14 < MDA 3.73 1.20 0.22 & MDA 1.85 < MDA 0.29
WL-219 5 1.12 0.14 1.17 0.77 0.98 0.14 < MDA 2.76 1.09 0.24 < MDA 1.84 0.42 0.21
10 0.44 0.07 < MDA 1.04 0.37 0.13 <MDA 3.23 0.55 0.18 <« MDA 1.79 < MDA 0.27
WL-220 5 0.69 0.10 < MDA 1.22 0.51 -0.26 < MDA 4.47 0.56 0.33 .« MDA 1.79 < MDA 0.28
25 0.22 0.1 1.2§ 0.56 0.18 0.18 < MDA 3.72 0.92 0.24 ' MDA 1.39 0.44 0.17
WL-221 S 0.7 0.24 < MDA4 LI2 0.58 0.22 <MDA 2.54 0.76 0.22 < MDA 161 < MDA 0.28
35 0.63 0.14 < MDA 1.09 0.41 0.15 < MDA 4.15 0.59 0.24 < MDA 1.85 0.21 0.18
WL-222 0 131 0.2 < MDA 1.75 0.97 0.16 < MDA 8.22 < MDA 0.53 < MDA 2.91 < MDA 0.45
5 13 0.17 0.83 0.70 0.89 0.12 4.71 2.07 0.78 0.18 < MDA 1.73 < MDA 0.16
30 1.0 0.15 < MDA 1.27 0.78 0.12 < MDA 5.00 < MDA 0.48 < MDA 2.39 < MDA 0.39
WL-223 5 0.64 0.12 < MDA 114 0.36 0.19 < MDA 4.57 0.83 Q.31 < MDA 1.64 0.31 0.22
2 0.18 0.1 < MDA 0.88 <MDA . 0.16 < MDA 3.07 0.61 0.22 « MDA 1.62 0.31 0.14
WL-224 5 < MDA 0.91 1.23 0.67 < MDA 1.37 < MDA 216 1.17 0.19 1.86 1.81 0.35 0.23
35 < MDA 0.62 1.19 0.90 < MDA 0.97 2.21 2.12 0.95 0.19° & MDA 1.93 0.49 0.16
WL-225 5 1.76 0.62 < MDA 1.18 < MDA 0.84 2.84 2.23 1.06 0.20 « MDA 2.39 0.50 0.19
35 033 0.16 < MDA 1.50 0.48 0.17 < MDA 5.32 0.49 0.29 < MDA 210 0.29 0.26
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!!IL ANALYTICAL DATA - THORIUM-232 DECAY SERIES (picocuries per gram [pCi/g))

TABLE2-8b

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

PAWESTLAKEWANALYTIC\DECAYSRS\TH232DEB.XLS

Page 3

““Thorium=232"" s Radium=224 7 =0 ~Bismuth-212:7: )"
esult: |- ‘Result: | : MDA Resuft | MDA

5 < MDA 0.53 135 < MDA 2.10 1.03 0.23 < MDA
40 < MDA 0.55 < MDA 0.79 < MDA 0.74 < MDA 2.39 0.67 0.18 < MDA 1.55 0.19 0.13
WL-228 5 < MDA 0.79 1.29 0.62 <MDA 1.04 3.64 2.13 0.98 0.l9 < MDA 1.55 038 0.17
15 0.62 0.37 < MDA 112 1.01 0.65 < MDA 4.05 0.78 0.27 < MDA 1.76 < MDA 0.19
WL-229 S 1.47 0.89 < MDA 1.24 1.5 0.8 330 2.23 1.16 ©0.20 < MDA 1.89 0.45 0.15
20 < MDA 0.69 < MDA 0.96 <MDA 1.02 < MDA 3.19 0.54 0.19 < MDA 1.79 < MDA 0.21
WL-230 5 < MDA 0.87 < MDA 1.16 < MDA 1.29 < MDA 3.92 0.88 0.19 < MDA 2.00 031 0.19
35 < MDA 0.75 < MDA 0.89 < MDA 1.17 < MDA 3.32 0.49 0.25 < MDA 1.75 < MDA 0.25
WL-231 0 < MDA 0.19 < MDA 0.92 < MDA 0.14 3.21 2.32 03S 6.20 < MDA 1.26 < MDA 0.16
b 1.11 0.83 < MDA 1.02 <MDA 1.26 < MDA 3.95 0.70 0.19 < MDA 1.60 < MDA 0.28
10 < MDA 0.87 < MDA 0.7% < MDA 0.99 2.23 2.21 0.42 0.19 < MDA 1.48 . <MDA . 0.24
WL-233 27 1.19 0.56 < MDA 111 < MDA 1.02 735 3.32 < MDA 2.87 < MDA 1.80 < MDA 0.24
30 0.82 0.49 < MDA 1.05 < MDA 1.02 < MDA 3.1 039 0.20 < MDA 1.64 < MDA 0.23
WL-234 10 < MDA 240 14.5 10.3 < MDA 196 <MDA 87.47 10.8 3.2 < MDA 18.63 3.09 2.26
10 DUP (F) < MDA 98.7 < MDA 6.62 < MDA 132 < MDA 56.24 < MDA 2.19 < MDA 11.82 < MDA 1.51
20 0.67 0.07 <MDA 1.25 0.65 0.12 < MDA 4.56 0.75 0.24 <MDA 1.98 025 0.22
20 DUP (F) 0.85 0.38 < MDA 1.23 0.75 0.38 < MDA 2.58 1.04 0.23 < MDA 1.89 0.25 0.21
WL-235 0 1.03 0./9 1.19 0.56 160 0.13 3.40 2.02 1.09 0.18 < MDA 1.76 0.46 0.16
5 < MDA 0.93 < MDA 1.58 1.2 0.94 < MDA 7.20 1.10 0.41 < MDA 2.99 0.60 .28
30 < MDA 0.94 < MDA 0.93 < MDA 0.87 3.11 2.58 0.75 0.23 < MDA 1.68 < MDA 0.28
WL-236 5 < MDA 0.69 - < MDA 1.00 1.25 0.56 3.84 2.57 1.10 0.23 1.70 1.57 0.45 0.19
35 < MDA 1.02 < MDA 1.23 < MDA 0.73 < MDA 4.01 0.95 0.37 < MDA 1.84 0.29 0.17
WL-239 S 0.26 0.07 1.13 0.17 0.23 0.12 < MDA 1.80 1.11 0.09 < MDA 0.55 031 0.06
25 0.31 0.14 0.72 0.12 0.17 0.15 2.48 0.67 0.67 0.06 0.67 0.27 0.18 0.03
WL-241 5 3.84 0.05 < MDA 0.24 039 0.23 < MDA 2.14 < MDA 0.88 < MDA 0.42 0.28 0.06
15 0.18 0.08 0.96 0.16 H.1§ 0.08 3.61 0.066 1.00 0.06 v < MDA 0.41 035 0.04
WL-242 0 < MDA 0.34 < MDA 0.77 <4DA 1.1 < MDA 4.25 < MDA 0.28 <MDA 1.63 < MDA 0.24
2 < MDA 0.75 < MDA 1.57 < MDA 119 < MDA 7.62 0.51 0.51 <MDA 2.73 < MDA 0.43
WL-243 0 6.73 0.15 1.13 0.84 1.11 0.15 < MDA 4.33 1.04 0.22 <MDA 1.80 0.46 0.15
WL-244 0 0.78 0.65 < MDA 1.05 < MDA 1.23 < MDA 224 0.86 0.2 | <MD 1.43 0.23 0.17




SOIL ANALYTICAL RESULTS - URANIUM-238 DECAY SERIES (picocuries per gram [pCi/g]) -
METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004

TABLE 2-6b

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

WL-235 0 0.77 0.37 < MDA 1.82 0.97 0.31 12.4 0.13 0.90 0.32 0.94 029 < MDA 0.61 1.56 147
5 0.91 0.50 < MDA 4.87 1.47 0.61 3.21 1.16 0.74 0.56 <MDA 0.86 < MDA a.92 < MDA 59.3
30 1.31 0.24 < MDA 2.09 1.25 641 3.15 1.0 1.09 0.43 1.18 029 1.00 043 < MDA 2.06
WL-236 b) 1.56 0.60 < MDA 2.02 1.43 141 5.92 Q.97 1.03 0.34 1.14 0.33 < MDA ‘068 < MDA 175
35 1.95 0.82 2.45 1.26 2.37 0.4 - 4.9 1.0! 1.01 0.35 1.02 4,31 < MDA 067 1.79 177
WL-239 b) 1.22 0.14 < MDA 1.13 1.24 0.19 0.5 0.12 10.96 0.10 0.89 0.1 1.01 010 < MDA 8.86
25 0.48 0.47 1.24 0.89 0.83 0.6 0.58 0.25 0.90 0.06 0.83 0.06 0.87 0.06 < MDA 2.65
WL-241 S 3.90 0.;8 < MDA 0.94 4,51 0.15 343 0.11 12.9 0.1 12.5 el 12.6 a1l 26.7 1.1
15 0.64 0.13 0.78 0.46 0.59 0.20 0.57 0.13 1.04 0.07 0.98 0.07 1.12 0.07 1.63 0.78
WL-242 0 1.63 0.13 < MDA 3.85 1.83 0.17 8.63 0.76 1.57 0.51 1.59 0.28 1.48 0.51 < MDA 29.8
2 0.78 0. < MDA 4.91 135 0. 213 111 2.42 0.59 2.45 0.55 < MDA 1.24 < MDA 66.3
WL-243 0 3.63 0.18 < MDA 1.94 3.99 0.24 265 0.22 4.78 0.33 5.26 0.28 4.2 0.33 9.58 2.07
WL.244 0 1.38 0.09 < MDA 1.24 0.88 0.12 20.8 0.7! 1.54 0.33 1.58 021 1.31 0.33 2.02 1.48
WL-245 0 0.71 0.18 < MDA 1.70 0.93 0.23 -3.92 0.16 0.95 0.34 1 0:29 < MDA 0.65 < MDA 2.02
WL-246 0 0.73 0.18 < MDA 1.93 0.94 0.14 2.91 0.3 1.04 0.37 0.91 0.3 1.09 037 < MDA 1.63
BACKGROUND SURFACE SOIL
Barrow Pit - loess 0 1.30 0.19 1.15 1.04 1.06 0.20 0.92 0.37 1.19 0.29 1.07 223 < MDA 0.75 2.40 1.31
Barrow Pit - shale 0 1.85 0.25 1.99 1.08 2.40 0.36 1.41 0.18 0.97 0.34 1.01 226 0.90 0.34 1.88 123
Farmer's Field 0 1.41 0.15 < MDA 1.80 1.11 0.20 2.03 0.17 1.13 0.35 1.02 0.35 1.27 0.35 3.16 2.04
McLaren/Hast Shop 0 0.74 0.14 < MDA 1.35 1.32 0.23 1.68 0.32 0.95 0.31 0.92 0.31 < MDA 0.70 <MDA 1.79

!

* = Nuclear Regulatory Commission's Branch Technical Position (BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus S pCi/g for surface samples and background
plus 15 pCi/g for subsurface samples (15 cm depth), have been selected as reference values for comparison of ail soil ananiytical data. Although this criteria is appropriate specifically for these two radionuclides,
they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of 5 pCi/g for surface samples and 15 pCi/g for subsurface
samples have been conservatively selected for comparison of the data.

- = Not reported

DUP (F) = Field duplicate

DUP (L) = Laboratory duplicate

MDA = Minimum Detectable Activity

NE = Not Established

Bolded numbers indicate result reported above the minimum detectable activity (MDA). .
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SOIL

YTICAL DATA - THORIUM-232 DECAY SERIES (picocuries per gram [pCi/gl)

TABLE2-8b

METHODS NAS-NS-3050, HASL 300, AND NAS-NS-3004

. ~WEST LAKE LANDFILL, BRIDGETON, MISSOURI

adiam-224

esult

MD

WL-245 0 038 0.1l < MDA 1.20 0.58 0.16 < MDA 5.06 1.18 0.25 <MDA 211

WL-246 0 0.63 0.15 < MDA 1.07 0.62 0.2 < MDA 2.70 1.05 0.24 <MDA " 1.85 034 02
BACKGROUND SURFACE SOIL

Barrow Pit - loess 0 0.75 0.22 139 0.64 0.58 0.33 < MDA 2.99 133 0.18 < MDA 1.71 038 0.16
Barrow Pit - shale 0 26 0.14 1.90 0.64 1.16 0.13 < MDA 3.54 1.94 0.23 <MDA ' 161 0.63 0.18
Farmer's Field 0 1.05 0.1 < MDA 114 0.56 0.20 <MDA 5.03 0.80 0.36 <MDA 217 032 0.22
McLaren/Hart Shop 0 0.52 0.18 < MDA 24 0.43 0.24 <MDA 3.85 1.09 021 < MDA 1.75 0.41 0.18

* = Nuclear Regulatory Commission's Branch Technical Position ( BTP) criteria for thorium-230 and radium-226, which are established at levels of background plus 5 pCi/g for surface samples and background

plus 15 pCi/g for subsurface samples (15 cm depth), have been selected as reference values for comparison of all soil ananlytical data. Although this criteria is appropriate specifically for these two radionuclides,
they are conservative values for comparison of all data. If no background concentration is established for a specific radionuclide, then a reference value of § pCi/g for surface samples and 15 pCi/g for subsurface
samples have been conservatively selected for comparison of the data. "

— = Not reported

DUP (F) = Field duplicate

DUP (L) = Laboratory duplicate
MDA = Minimum Detectable Activity
NE = Not established

Bolded numbers indicate result reported above minimum detectable activity
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ORIUM-232 DECAY SERIES (picocuries per liter (pCyL]) - GROUNDWATER ANALYTICAL RESULTS

TABLE .11

NOVEMBER 1995, FEBRUARY 1996, AND MAY 1996

METHODS NAS-NS-30g4 AND EPA 901.1

WEST LAKE LANDFILL, BRIDGETON, MISSOURI

Shalow Depth Wells
s-1 < MDA 16.41 < MDA 1521 < MDA 1838 | <aMDu j00; | < MDA 7638 < MDA 1336 <MD4 12.34 < MDA 1088 < MDA 12.41
$-1 DUP (F) - - - - < MDA 1738 - - - - < MDA 743 - - - - .99 a&re
s < MDA 1697 < MDA 247 < MD4 28.69 < MD4 %3s | < MDA 112.4 < MDA 170 < MDA 240 < MDA 178, 4 < MDA 2007 !
s-3 < MDA Ja.49 < D4 2.4t < MDA 1179 | <uma 1526 | < MDA nur2 < MDA 8440 | <mD4 2.67 < MDA 15.00 < MDA 11.90
s-10 < MDA 1239 < MDA 12.81 < MDA 1734 < MDA 1069 | < MDA . < MDA arr < MDA 1.9t < MDA 15.13 < MDA 1584
S-61 < MDA 1872 < MDA 17.31 < MDA .19 < MDA 95.60 | < MDA 2883 < MDA 2% < MDA 1426 < MDA 10,84 < MDA 12.99
5-80 < MDA 18.89 < MDA 7.5 < MDA 13.85 < MDA 9642 | < MDA .79 < MDA 229 | <M 1426 < MDA 1378 < MDA 1251
$-80 DUP (F) - - - - < MDA 2.97 - - - - < MDA 25 - - - - < MDA 13.76
s-82 < MDA 1421 < MDA 9.00 < MDA 272 < MDA 884; | < MDA 027 < MDA 128.8 < MDA 1054 < MDA 633 < MDA 18.98
S84 < MDA 1652 < MDA 12.49 < MDA 19.15 < MDU p3.65 | < MDA 85.09 < MDA 78.44 < MDA 1337 < MDA na < MDA 13.01
S-84 DUP (F) < MDA 16.89 < MDA 1878 - - < MDA @5 | < MDA 622 - - < MDA 1413 11.1 0.9 - -
MW-101 < MDA 14.08 < MDA 15.12 < MDA 1578 < MDA P02 | < MDA 80.28 < MDA 076 < MDA 1054 < DA [{¥1] < MDA 12,44
MW-107 < MDA 1146 < MDA 1038 < MDA 19.53 < MDA &1 | < MDA 43.46 < MDA 3.0 < MDA 663 < MDA 643 < MDA 13.46 |
MW-107 DUP (F) - - - - - - _ - - - - - - - - - - _
MW-F3 < MDA 11.34 < MDA 1226 < MDA 2158 < MDA 1123 | <MDA a7 < MDA 034 < MDA 25.88 < MDA 15.43 < MDA 14.08 |
PZ-114.AS < MDA 17.33 < MDA 14.40 < MDA 1897 < MDA 74.16 | < MDA .79 < MDA ur3 < MDA 12.86 < MDA 126 < MDA 16.60
Intermediate Depth Wedls ]
2 < MDA 1068 | <MDA 9.58 < MDA 17.96 < MDA .16 | <unA 42.73 < MDA 8348 < MDA 62.62 < MDA 6.68 < MDA 1415
14 < MDA 1637 | <uDa 2847 < MDA 1937 < MDA 7397 | < MDA 1553 < MDA 1018 | <MD4 221 < MDA 1269 < MDA 1332
{4 DUP (F) < MDA 134 < MDA 1899 - - < MDA 9%6.78 | < MDA 7842 - - 1192 i < MDA n.a - -
17 < MDA 28.96 < MDA 822 < MDA 29.51 < MDA 1504 | < MDA 19.76 < MDA 132 < MDA 19.58 < MDA 9.46 < MDA 1289
-9 < MDA 17.48 < MDA as7 < MDA 1736 < MDA 2082 | <MDA 46.75 < MDA 1013 < MDA 12.09 < MDA 630 < MDA 13.06
11 < MDA 1848 | <MDU 17.90 < MDA 1590 | <un4 1033 | <MDa s < MDA 95.43 < MDA 1350 < MDA 2.0 < MDA .14
162 < MDA 9.0 < MDA 9.95 < MDA 1530 | <MDA 9543 | <uMDa 35.35 < MDA g.4u < MDA 650 < MDA 430 < MDA 1.8
163 < MDA 15.48 < MDA 15.% < MDA 12.63 < MDA 85.46 | < DA 1.2 < MDA 103.1 < MDA 1.:0 < MDA e < MDA 12.88 ]
*[1-66 < MDU 17908 | <MDa 1894 < MDA e < MDA 1016 | < MDA 95.45 < MDA ’i7 | <MD4 13.89 < MDA 13.78 < MDA 13.07° ?
1-66 DUP (F) - - - - < MDA 17.96 - - - - < MDA 2.4 - - - - < MDA [15] j
167 < MDA 9.1 < MDA 15.53 < MDA 2025 < MDA 9030 | < MDA nea < MDA 9723 < MDA 12.14 < MDA 1.8 < MDA 13.92
168 < MDA 1207 | < MDA 7.8 < MDA 7.9t < MDA 103.0 | <D 92,11 < MDA .l < MDA 13.08 < MDA 13.5 < MDA 14.28
168 DUP (F) - - - - - - - - - - - - - - - - - -
Deep Depth Wells i
D-3 < MDA 1233 < MDA 27.59 < MDA 1330 | < MDA 6683 | < MDA i34t < MDA 8287 | <MDa 108 < MDA i7.48 < MDA 082
D-3 DUP (F) - - - - - - - - - - - - - - - - - -
D-6 < MDA 1605 | <MD4 1774 <MDA | 272 | <MDA | %20 | <MD4A &850 < MDA 1116 | <MDA 1251 < MDA 13.95 < MDA U g
D-12 < MDA 9.8 < MDM pas < MDA 1939 < MDA 3647 § < MDA 5.8 < MD4 202 < MDA 7352 < MDA 443 < MDA 1426.
D-13 <MDA | 1688 | <amu 16.33 <MDA | 666 | <upa | M2 | <umA| 7702 < MDA 849 | <uDA 274 < MDA s < MDA 12.43
D-14 < MDA 20.56 < MDA 1951 < MDA 19.49 < MDA 1022 | < MDA 19.51 < MDA 2.93 < MTA 12.56 < MDA 1227 < MDA 1339 !
D-83 < MDA 12.49 < MDA 226 < MDA 12.08 < MDA 3477 | < MDA 1824 < MDA 95.07 < MDA 1263 | <MDA 4.2 < MDA 1449 !
D-83 < MDA 17359 | <MDA 1878 < MDA 1.6 < MDA 8495 | <MDa 8936 < MDA 1615 < MDA 12.04 < MDA 119 < MDA 2.0 ”
D-8S DUP (F) < MDA 1673 < MDA 1835 - - < MDA 79 | <MDa 1003 - - < MDA 1.1 < MDA 13.86 - -
D-93 < MDA 12.19 < MDA 16.34 < MDA 12.48 < MDA 9.6 | < MDA 9123 < MDA 258 < MDA 1236 < MDA 1358 < MDA 130
D-93 DUP (F) - - - - <mza | 2203 - - - - <amu | raar - - - - <upa | 1749 !
== Nat reported l
xx = No tracer courts. Thaefore, results could not be genersted. "
DUP (F) = Field duplicxe ‘
PZ-114-AS = Piczometer-1 1 4-Alluvial Shallow \
Bolded numbars indicate result sbove the Minimum Detectable Activity
Pout Tof}

tinwee



TABLE 2-11
THORIUM-232 DECAY SERIES (picocuries per fyrer [pCUL]) - GROUNDWATER ANALYTICAL RESU

NOVEMBER 1995, FEBRUARY 1996. AND MAY 1996
METHODS NAS NS-3004 AND EPA %01.1
WEST LAKE LANDF(LL, BRIDGETON, MISSOURI

Shasaw Depth Wedls
s-1 < MDA as < MDA a3t 30 244 < MDA a < MDA aos <MDA | Q89 | <MD | 4181 < MDA 1810 L9 ass 621 a6 < MDU als < MD4 alé < MDA ale < MDA 1863 | <MDA | (530 | <MDA 9.4
<1 DUP (F) - - - - o | oan - - - - - - - - cupa | 414 - - - - 027 | aus - - - - - - - - | <ama | 1503
s-3 = - < MDA 138 < MD4 a4 < MDA als < MDA a.i0 < MDA 4538 < MDA 704 < MDA 7538 = - < MDA 126 < MDu ax < MD4 a88 < MDA a2 < MDA o9 < MDM 2748 < MDA RIS
$-8 < MDA o = - ©wse ot < MDA ax < MDA X4 < MDA a.41 < MDA 3423 < MDA “ss < MDA e = - s a7 < MDA air < MDA ar < MDA 1528 | <MDA | 2372 < MDA 180.4
.10 < MDA 9t < MDA IN_ & < MDA 02 <MDA ! o0 < MDA a20 < MDA Q@ < MDA 38.00 < MDA 3735 < MDA 488 < MDA 327 < MDA 02 < MDA ' ¥7] < MDA ais < MDA 062 <MDA | 2143 < MDA 203.0
$-61 RERST.7] ast < MDA a.¢l <MDA | Qi3 < MDA [/ ¥7] 0.06 0.06 <MDd | 583 <MDA | 327 < MDA an < MDA 03¢ < MDA a4 < MDA alw < MDA a24 < MDA a8 < MDA 1929 | <MDA | 149 | <MDA 198.8
$-80 < MDA 133 < MDA ass .73 aw < MDA 0.1 - - < MDA 45.10 < MDU “wi9 < MDA 46.43 < MDA 145 < MDA a4l 4.06 a9 < MDA a.oe7 - - < MDA X3 < MDA 197.4 < MDA 2047
$-80 DUP (F) - - - - - - - - - - - - - - < MDA 63.1 - - - - - - - - - - - - - - < MDA s
s-82 < MDA N < MDA 262 w2 a20 < MDA 0.09 < MDA [-¥14 < MDA .18 < MDA 22.42 < MDA 43.61 199 | La 198 a3 .3 aJ7 < MDA 244 < MDA ar? < MDA 1330 < MDA 7813 < MDA 290.3
S-84 < MDA aré < MDA 432 .14 a3 < MDA 0.2 < MDA a.08 < MDA 26.91 < MDA 39.40 < MDA Je28 < MDA an < MDA as00 < MDA a9 < MDA a2 < MDA als < MDA 1843 < MD4 (21 ¥ < MD4 943
S84 DUP (F) - - - - - - - - - - <MDA | 3636 | <MDA | .02 - - - - - - -~ - - - - - <MDA | (773 | <MDA | 2039 - -
MW-101 < MDA 022 | <umu aJé < MDA al7 < MDA -¥h < MDA an < MDA a2 < MDA Q.75 < MDA 45.04 < MDA o < MDA L X7 ] < MDA als < MDA ails < MDA als < MDA 1385 | <MDA | 1529 | <MDA 1749
MW-107 1.08 as¢ < MDA 12 *37 a4 014 alo < MDA a.16 <MDA | 277 | <MDA | 237 < MDA 3184 < MDA ass < MDA 108 €44 als < MDA au < MDA [-¥34 < MDA 1035 | <MDa | %618 | <um4 1980
MW-107 DUP (F) - - - - - - - - < MDA a2 - - - - - - - - - - - - - - < MDA a20 - - - - - -
MW-F3 < MDA 464 < MDA 83 022 2.06 < MDA a.l0 < MDA a.03 <MDA | 8101 | <MD4 | 3920 | < uMD4 wrt 23 443 833 537 31 als < MDA a8 <MD | ais SMDA | 3438 | <MDA | 1905 | <MDA | M2
PZ-i14-AS 136 1.03 0.9% )l a.sy 037 ol < MDA 0.0 < MTA .23 < MDA | 0.9 <uMpa | 16 | <uDa 3736 < MDA amr | <uDa aio 028 als < MDA alo <MDA | a2 < MDA 1533 | <uMpa | 1328 | <uDa 277
Itermediate Depth Weds
-2 < MDA 43 < MDA a1 < MDA alo < MDA o < MDA ao7 <MDa | 2308 <MDA | 2188 < MDA 51.73 2 a.ss 73 038 033 s < MDA 21 < MDA YT < MDA 189 | <Mba | 1042 | <MDA 198.7
14 < MDA 1.06 < MDA .40 < MDA a0 .13 a2 < MDA 0.08 <MDA | 4N <MDa | 7608 < MDA 5125 < MDA 155 < MDA 126 038 a9 < MDA o6 < MDA ant < MDA 1629 | <MDa | 120 | <MDA 2305
I-4 DUP (F) - - - - - - - - - - < MDA “n < MDA 43.14 - - - - - - - - - - - - < MDA 1914 | <MDA | 2064 - -
—~ 1.7 24 a4 < MDA 1o8’ 022 [-¥1 < MDA aié < MDA als <MDA | 6400 ) <uDa | 3342 <MDA4 | rasi < MDA at < MDA 2.3¢ < MDA a22 < MDA 0I5 | <MD s <MDA | 5244 | <uMDa | 1939 | <MDA 1370
‘ I-9 <MDA | 26 <A | are < MDA a2¢ < MDA o.10 < MDA 020 <MDA | 4295 | <upa | 2159 2 MDA 8.7 729 a9 s.01 .6 024 alp < MDA ape V oeupi | ais <uMpd | 190 | <apa | 8309 | <apa | 1204
¢ 1l < MDA 244 < MDA aé9 < LA a4 < MDA a0 < D4 a4 CMDA | 234 | <uMDa | 4245 < MDA 42.60 | <uru aa < MDA ar 21 0l7 | <MDA - 9] < MDA a0 <MDA | 235 | <MDA | 1798 | <MDA 142.8
. 162 < MDA (85 < MDA a.41 < JaDA azs < MDA a2s < MDA 0.3 <MDA | 22 <MD4 | 2673 < MDA »sa < MDA o < MD4 a2 < MDa a1 | <Mp4 alw < MDA a5 MDA | 7426 | <MDa | JOR! | <MDa 1480
165 < MDA asi <MTA | 020 | <mru [-¥7] < MDA 0.10 < MDA 0.10 <MpA | 2 <MDA | S729 < MDA @27 < MDA a9 | <uma 0328 < MDA a2 < MDA ais < MDA 3 < MDA 1379 | <MDu | 1348 | <uD4 213.4
166 < MDA 224 < MDA 1.96 < MDA asr < MDA au < MTA 028 <MDA | $12r | <uMnu | sic8 < MDA 4.52 < MDA 207 < MDA 184 < MDA asr < MDA alé < MDA 435 < MDA 1887 | <MDA | 2065 | <u4 1972
1-66 DUP (F) - - - - < MDA a2s < MDA 0.09 - - - - - - < MDA 4578 - - - - < MDA a7 < MDA a4 - - - - - - < MDA 177.0
1-67 < MDA ase < MDA i29 < MDA 026 < MDA o.le < MDA .08 < MDA 7.0 < MDA 43578 < MDA 1233 < MDA 0% < MDA L7 < MDA 026 < MDA ais < MDA 215 < MDA 244 | <MDA | 1&0 | <MDA 293
1-68 < MDA asie < MDA 2736 < MDA als < MDA a1l < MDA - X1 < MDA 773 < MDA 6.5 < MDA sLot < MDA [-¥5)4 < MDA a.9i0 < MDA als < MDA 0.19 < MOA a7 < MDA 227 | <MDa | 1942 < MDA 198.6
{-68 DUP (F) - - - - - - - - < MDA .07 - - - - - - - - - - - - - - < MDA ale - - - - - - J
Deep Depth Wels
D-3 < MDA a.90 < MTA a.6o < MDA .09 < MDA 0.22 < MDA a.09 <MDA | 3173 <MDA | 61.:8 < MDA Q.02 < MDA .56 < MDA art 022 an < MDA 022 < MDA 0.4 < MDA {484 | <MDA | JO52 | <MDA 146.0
D-3 DUP (P - - - - - - - - < MDA o.l0 - - M. - - - - - - - - - - -~ arz, a2 - - - - ~ -
D6 < MDA s < MDA 9259 < MDA al < MDA a.12 < MDA a.10 < MDUA 722 < MDA 352 < MDA .98 < MDA ass < MDA 0.4 023 a8 .16 [ ¥7] < umf al4 < MDA S | <aDa | 1941 < MDA 240,
D-12 <MDA | 236 | <MpA | oR2 <MDA | an2 125 242 | <MDa alu <MDA | 276) | <MDA | 2451 | <MDA | 3345 | <uMDa | 236 | <ama o83 <MDA | QI3 | <MD4 03¢ | <upA | a3 <MDA | 1@ | <uDA | i035 | <MDA | 2163
D-t3 < MDA PR Y < MDA 1.79 e.11 .08 < MDA o.08 < MDA a.o7 < MDA 3.8 < MDA @097 < MDA L824 ”3 Ju 6066 1.42 J.14 aos < MDA a.o08 < MDA ale < MDA 1907 < MDA 1280 < MDA 77
D-14 < MDA a3 < MDA 1.96 038 [ ¥} < MDA a2 - - < MDA an <MDa | 5191 <MDy aar < MDA ass < MDA 1.2 031 .20 < MDA oy - . - <MpA | 200 | <MDa | (380 | <MD4 26.8
D-83 936 a3 < MDA Q44 | <MDA aie < MDA a.18 < MDA oo < MDA 40.34 < MDA 2339 < MDA 9.92 < MDA a2 < MDA a.d1 0.2 alé < MDA 0.14 < MDA all < MDA 9.8 < MDA | 79.67 < MDA 2154
D-83 < MDA Q.45 < MDA 2.42 < MDA 0.08 < MDA o3 < MDA 0.8 <MDA | 3951 <MDA | s0.18 < MDA 81.61 < MDA Q54 < MDA 253 0.08 aos < MDA Qs < MDA all < MDA 1227 | <mpa | 1972 | <ada 52
D-85 DUP (F) - - - - - - - - - - <MDA | 4027 | <MDa 512 - - - - - - - - - - - - < MDA 1453 | <uDa 186 - -
D-93 < MDA iz < MDA c29 < MDA au < MDA .79 < MDA a3 < MDA .32 < MDA €8.60 < MDA 43.90 .48 029 6.48 Q.36 < MDA aXo < MDA 043 016" a6 < MDA 9l <MDA | 1794 < MDA ine2
D-93 DUP (F) - - - - <mpa | 036 | <uma | ous - - - - - - MDA | so.82 - - - - 0.6 as7 | <xpa | 020 -1 - - - - ~ | <aupa | 1233
— = Not reported
xx = No tracey counts. Therefore, resuits could not be genarsted.
DUP (F) = Ficld duplicate

PZ-114-AS = Piczometer-{ 1 4-Alluvial Shallow
Bolded numbers indicate result sbove the Minimum Detectable Activity

PUVES TUAKIDANAL YT IQOCCA TIRGWTHII2 XS Paav i er) 111156

l
j‘



TABLE 2-10
URANIUM-235 DECAY SERIES (plcocuries per liter (pCUL|) - GROUNDWATER ANALYTICAL RESULTS
NOVEMBER 1995 AND FEBRUARY 1996
.- . METHQOS NAS-NS.3050 and EPA 3011
WEST LAKE LANDFILL, BRIDGETON, MISSOURI

S-10 1.18 026 < MDA 0.56 < MDA als < MDA 3198 < MDA 6023 < MDA 35.66 < MTUY 153 < MDA 379 < MDA 133 < MDA a3 < MU 644 < MDA &8 <MD | 216 < MDU 1007 | <MD 1788
s-61 31 a6 133 a2 037 a <MDa | 045 | <apu | 981 | <4 73.64 <MDa | 137 < MDA 206 < MDA 326 <MDA | s8¢ | <apa | 358 | <Mma 4 MDA | S140 ) <MDA | 4899 | <MD4 1506
S-20 028 al [X] a2s 028 026 <MDA | 6042 | <apa | 220 | <M .66 <Mpa | 433 < MDA M9 | <amDa 258 <MDA | 659 | <Mna ]| 135 < MDA 346 <MDA | 4490 | <MDA | 4530 | <Mpa 1202
S-80 DUP (F) - - - - - - - - - - < MDA 87.47 - - - - < MDA 420 - - - - < MDA 2.6 - - - - < MDA (2]
s-32 [X..] 029 .43 ast < MDA a24 <MDA | 4«38 | <MDA | 235t | <MDA 1063 <Mna | 238 < MDA 136 < MDA @ < MDA 8 | <upa | 24 < MDA 7 <MDA | 33567 | <mma | 3067 | <MD4 5153
S-84 < MDA a334 < MDA aies < MDA aé <MDA | 3700 | <MDA | 4025 | <uDu 642! <MD4 | 341 < MDA 20 | <Mu 2 <MDA | &8 | <Mna| 467 | <uMDa 618 <MDA | 6648 | <aDA | Sead | <MD4 3484
S-84 DUP (F) - - - - - - < MDA wo | <umpa| saer - - < MDA 138 | <MD4 1 - - <uMpa| 79 | <Mna | 710 - - <MDA | 7126 | <apa | 7683 - -
MW.101 4.5 s < MDA 1.63 < MD4 a2 MDA} 447 | <upa | 4323 | <MD4 .50 <MDA| 270 | <MDU 2Q < MDA 256 < MDA 65 | <unu 76 | <MD4 St <MpA | 3769 | <uDa | @80 | < MDA 8199
MW.-107 < MDA 12 0.5 Q.36 < MDA a.163 < MDA 0.4 < MDA 3812 < MDA §7.56 < MDA 184 < MDA 160 < MDA 383 < MDA 0.6 < MDA 143 < MDA 692 < MDA 272 < MDA 207.1 < MDA a8
MW-F3 < MDA a6 < MDA aJs < MDA 0.8 <MDA | 1282 | <mpa | 6071 | <MDa 75.09 < MDA 602 | <MDA 294 < MDA o8 < MDA 123 <MDA | 402 < MDU .3 <MDA | 93¢ | <MDA| @91 | <MOU4 1803
PZ-114-AS < MDA 53 8.14 00e | <4 025 | <wma} w0rr | <wma| usi | esma] 207 V<apa| 23 | <mpa 28 | camm 136 <MpA| a8 | <] @2 Ycupa) @ <MDA | 660 | <mpal 234} <mpa ] sm2s
Intermexiste Depth Weils
1.2 < MDA as 0.91 022 | <atu a6 <MDA | 3497 | <mMDa | 3444 | < uDT[ 3537 <uMTal 186 < MDA 161 < MDA i < MDA 360 | <upu 2 < MDA | 507 <MDA | S | <MDA | 3413 | < MDA 3792
14 < MDA a.167 < MDA a2as < MDA aos2 <MDA | 4166 | <MDA | 1167 | <:DA 61.32 <MDA| 251 | <MDA 536 < MDA 168 < MDA @3 | <upa 108 < MDA 69.1 MDA | 5381 | <MDA | 1189 | < MDA 059
14 DUP (F) - - - - - - S648 | 3406 | <A | 606 - - <MDA| 200 | <MDA 127 - - <MDA | 336 | <MDA | 620 - - <MDA | 7013 | <MDA | 7375 - -
.7 275 023 < MDA a7 [ ] 248 <MDA| [I98 | <MDA | 6603 | <MDA 1202 < MDA 346 < MDA 00 < MDA 520 < MDA ] < MDA 61.4 < MDA 1o < MDA 3408 | <MDA | 4364 | <MDA 1392
1-9 433 023 0.35 024 024 222 <MDA | 7567 | <MDa | 235 | <MDA 13.89 <MDA | 335 < MDA [3]] < MDA 110 <MDA | 670 | <MDA | 283 < MDA 363, <MDA | 6924 | <MDA | 2960 | <MD4 o
11 039 029 < MDA 0925 < MDA a7 <MDA | 5670 | <mpa | s070 | <MDd 5.3 < MDU 208 < MDA 289 < MDA 202 < MDA 69.3 < MDA 812 < MDA @4 < MDA 2.0 | <MDA | 3979 | < MDA 787
1-62 < MDA a7 < MDA .64 < MDA [-%7]] <MDA | 2034 | <MDa | 22.00 | <MD4 Qr < MDA 142 | <MD4 108 < MDA 244 <MDA | 26 | <upa ) 359 | <upa 45.4 < MDA 1892 | <MDA | 2438 | < MDA 2906
1-65 < MDU ass < MDA a6 9.053 a8 <MDA | 4432 | <Mmpu} 3984 | <ama 5103 SMDA | 232 | <MD4 21 < MDA 124 < MDA Q2 | <up4A a7 | <MDa 228 <MDA | 4487 | <MD | 4643 | <MD 1262
1-66 ©s7 0 [R1] 034 0.060 a.0s7 <MDA | 5299 | <MDA | 35346 | <MDA S8 <MDA | 28 < MDA 6 < MDA 337 <SMDA | 361 | <MDA | 24 < MDA 5908 <MDA | 3549 | <mDa | 61535 | <MDa 2750
1-66 DUP (F) - - - - 1.67 azo - - - - < MDA 42.00 - - - - < MDA 261 - - - - < MDA . - - - - < MDA 2708
167 < MDA a2o7 < MDA 0.245 a.08 0.040 <MDA | 6619 | <MDa| 013 | <MDa 60.54 <MDA : 303 < MDA -2} < MDA 319 < MDA 686 | <MDA| 340 | <MD4 % <MDA | 6369 | <uMDA | 35268 | <MD4 3788
1-68 < MDA 0x <upA | ausw < MDA a7 <MDA | 5601 | <MDA | 5469 | <MD4 59.32 <MDA T Si1¢ < MDA wm < MDA Jed SMDA| &1 | <MDA 35.4 < MDA 0.8 <MDA | 7768 | <MDA | 7254 | < MT4 1462
Deep Depth Weils !
D-3 : < MDA 018 | <MDA 02t < MDA awar <uMDA | <080 | <umma{ (05.8 | <r4 “wr < MDA 234 < MWOA wg | <uDa 252 <MDA | .44 | <idDA M6 | < MU ra <uDa | 6102 | <ama | 120 | <supal 2204
D6 < MDA 0.46 9.29 027 < MDA 026 <MDA | 5289 | < MDA | 274 | < MDA 6231 < MDA 282 < MU 20 < MDA 39 < MDA 587 | <aM4 59.5 < MDA 786 <MDA | 4362 | <umDa | 5161 | <MDa | ve8s
D-12 < MDA ass < MDA 0.3 < MDA 0.1%0 <MDA | 007 | <MDA| 2820 | < MDA 59.87 < MDA 176 < MDA 164 < MDA 324 < MDA N2 | <MDA 2 < MDU 63 <MDA | 2300 | <mDA | 209 | <MTA 1846
D-13 < MDA 1352 < MDA 2.24 < MDA o < MDA 5825 < MDA Q.2 | <MDa :6.08 < MDA 124 < MDA 270 < MDA 294 < MDA 80.9 < MDA 453 < MDA 586! < MDA @12 | <MDA 3586 < MDA 39
D-14 4.88 o 02 p¥3] < MDA 01 | <A | 65635 | <MD | 736 | <Mm4 11.29 <MDA | 132 < MDA 109 < MDA 33 < MDA 653 < MDA 534 < MDA 636" < MDA 8 | <MDa | 2657 | < MDA p247
D-83 < MDA a9 < MDU ail < MDA a0 <MDA| 7392 | <MDA| 22.81 | <MD 58.40 < MDA 341 < MDA 134 < MDA 348 <MDA| 403 | <aMma| 252 < MDA 635" <MDA | 88 | <upa | 1572 | <4 3970 .
D.8s .39 024 < MDA a9 < MDA 0.4 <MDA | 3008 | <MDa | 7.2 | <MD4 132.8 < MDA 116 LyY:.7 126 < MDA 4l6 < MDA 572 < MDA 65.4 < MDA 21 < MDA 49 | <MDA | 7760 | < MDA 676.2
D-8s DUP (F) - - - - - - <Mpa | ate5 | <nma| saes - - cnra | 260 | <upa 105 - - cupa| a2 | <xupa| ssr - - < MDA 586 | <wupa | 6359 - -
D-93 < MTU 0.4 < MDA 0.4 < MDA a3 <MDA | 5045 | <MDA| 5504 | <MDM 8879 <uMDA| JS | <MDA 30 | <MD4 308 <MDA| 523 | <MDA| 368 | <MDA 614, <MDA | 6578 | <uDA | 3932 | < MDA nr2
D-93 DUP (F) - - - - < MDA 0.18 - - -~ - < MDA 11.78 - - - - < MDA 512 - - - - < MDA 108 | - - - - < MDA 83..9
t
~ = Net repersed !
DUP (F) = Fckd dupiicate '
MDA = Ministmen Detectable Acgviry

PZ-114.AS = Piccomctar- | | 4 Alkrviad Shakow
Bolded muumiary indicess remdty shove the Mianan Detecabie Acsviey
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TABLE 2-9
RANIUM -238 DECAY SERIES (picecuries per liter (pCUL]) - GROUNDWATER ANALYTICAL RESUL
NOVEMBER 1995, FEBRUARY 1996, AND MAY 1996

METHOODS NAS-NS-3058, NAS-Ns-3004. EPA $43.0 AND EPA 301.1
WEST LAKE LANDFILL, gRIDGETON, MISSOURI

Radlum-226 -

Shaslqw Depth Wels

S-1 <MD 24 <MD 207 .52 aé2 | <mna 130 [ L] aio a10 008 | <MDA | 2995 | <upa | 18263 | <uDm 2ars <MDA | 2939 | <MDa | 204 | <ammM $2.98 <MD4A 1 <MDA 108 | <MD4 1190
S-1 DUP (F) - - - ~ 0.51 aor | 2186 7.7 ~ - - - - - - - 2602 2391 - - - - <upe | 72 - - - - <MD 9
S-5 < MD4 2B < MDA 125 ' 0.60 a2¢ < MDA “s 023 al0 | <upa | aus <HMDA | 2728 | <uMpDa | 3035 | <MDa 39.66 <MDA | 3149 | <MDk | 230 | <uMOM 41.68 < MD4 us <MDA 209 <MDA 960
S-8 < MDA 1.8 < MDA 157 0.91 ale < MDA 22 w37 'V} 4 021 ais <uMDA | 4343 : MDA 3178 | <upma 23.89 <MDA | 5784 <MD4 | ISTs | <MD 2.9 < MO Xa80 < MDA 22 <D 143
S-10 < MO4 384 < MDA 3.8 < MDA aJ37 ] < MDA 2.2 034 alé 032 a32 < MDA 3889 %.7 23 < MDA a9 < MDA ar < M4 3549 | <MD 292¢ | <Mou 244 <MDA 221, <D 91
S-61 < MDA Jos < MDA 25.7 0.71 028 | <uD4 280 029 a0 029 al2 <MOA | 2653 | 2upa | 2243 | <MD pI¥ )] <MDA | 3061 | <MDA | 25.67 | <uDa 2802 <MDu 152 DA 14 <aDA 137
S5-80 < MD4 iTX] 349 243 338 [ ¥ 130 2 -~ - - - <MDA | 2688 340 204 125 1 <MDA | 330 | <MDa | 393¢ | <uDa 157 <MDu 186 <4 165 | <MDa i63
S-80 DUP (F) - - - - - - < MDA 310 - - - - - - - - < MDA 2982 - - - - < DA 3098 - - - - < MDA 29
s-82 < MDA 2 < MDA 128 1.09 aw | <auod 392 | 139 ois 0.58 .09 <MDA | 1923 | <umDa | i1d6 | <MDm 3524 <MDA | 2900 | <MDA | 1178 | <MD4 923 <MD 143 D4 5712 <04 3660
S-84 < MDA o < MDA 228 0.64 azs < MDA 287 034 0.09 034 a2l <MDA | 25.03 | <uDa | 2235 | <umm 2397 <MDA | 3028 | <MDA | 28 | <MDa 2867 <MD4 i <MD4 136 <Mo4 309
S-84 DUP (F) <MDK 135 < MD4 232 - - - - - - - - <MoA | 2598 | cuoa | 2224 - - < MDA 118 <MD4 | 2349 - - <MDA 196 <04 1300 - -
MW-l101 <MDa | 273 < MDA 262 0.49 034 | <MDA 347 0.18 0.10 022 008 | <uMDa | 2069 | <4 | 2040 256 169 <MDA | 7728 | <MDA | 2619 | <MDa 34.66 156 100 <MDA 137 | <dD4 18
MW-107 36.8 9.9 3.7 11.4 0.78 021 <MOA 0.8 0.36 042 < MDA Q.09 36.1 1.6 292 1o 0.7 262 < MDA 19.67 < MDA 1820 | <MDA $0.80 <MDt <12 <MDa 174 <idD4 23
MW-107 DUP (F) - - - - - - - - on a12 | <MpAl Qa2 - - - - - - - - - - -~ -~ - - - - - -
MW-F3 < MDA 340 <MD 3.4 1.08 030 | <MD4u 133 0.44 0.14 0.5%0 08 <MOa | 6298 | <mMDa | 2387 | <uOa 3182 <MCA | 5358 | <MDA | 2336 | <uMl4 3333 <adDa 570 <afpA 301 <MDA 1380
PZ-114-AS < M4 272 <MCa 246 0.68 a2 < MDA 35.8 0.17 017 0.51 a2 <MDA4 | 2329 upa | 1848 | <MDn 1336 <MpA | 723 | <MD | 2462 | <uDa 1575 <MD 137 <MDA 104 <M 176
Iatermediate Depth Wells

1-2 < MOA 13.4 < MDA 2.9 1.69 | 028 | <A 3as l.44 0.15 1.17 all <MDA | 1349 - MDA 1180 | <MDa 30.45 < MDA 1333 < MO4 1288 | <MDA 3462 <MDA 433 <3dDA Itz] <MDA 02
14 < MDA 25.4 < MDA ‘.4 2.41 Q18 | <uDa 78 1.50 o4 0.87 [-$24 <MDA | 2205 | <MDaA | 3626 | <MD 1213 <uDA | 2539 | <mDa | @135 | <uoa 3784 <MDd4 132 <sDd 3070 | <uDA a4
I-4 DUP (F) < MDA 26 < MDA 283 - - - - - - - - <MOa | 2438 | MDA 269 - - <MDA | 2945 <MDa | 28298 - - <MDA 141 <aDA 1300 - -
& < MDa @z < MDA 247 '0.69 o3l < MDA 8 0358 a8 0.18 37 <MDA | 3833 | MDA | 203¢ | <ulu 3825 <MDA | 4270 | <MD | 2470 | <uDa an <MD4 | 3420 | <MDA 274 DA 180
1-9 <MDA | 254 <MDt 12.7 ‘1.08 a3s | <uBa 4 0.64 ouo 0.54 09 <MDa | 2230 MDa | 1142 | <MDn 2655 <MpA | 2Mue | <MDa | 1272 | <uD4a a3 | <ama 2000 | <MDa 545 @ 187
I-11 < MDA 349 < MDA 235 0.8% 0.30 < MDA 283 9.59 014 0.50 ol < MDA 3059 - MDA 25.42 <MDa 2338 < MDA 1¢.90 < MDM 25.45 < MDA 2431 . <MDA 213 <A 190 <M 145
1-62 <MO4 162 <MdDA 172 037 a3« < MDA 2.6 038 adl <MDA | al< <MOA | 1218 | <MDA | 1430 | <MD 16.80 <HMOA | 147 | <MDA | 1708 | < MDA 2638 | <44 587 <MDa 114 144 [
1-65 < MDa 248 < WDt 233 0.7 026 < MDA “°J < MDA a1 <MDA| Qe <MOA | 2090 <MD 1960 | <MD 37.0¢ <MOA 2639 <MDA | 2332 | <MDa 41.48 | <MD 109 <MD 133 <MDA 203
1-66 < MDA 282 < MDA 13 0.57 ale < MDA 338 < MDA a8 < MDA Q34 <MDA | 2482 < MDA 2825 373 pIK] < MDA 2817 < MDA 3127 | <MDa 1343 <MD 186 <MDA 9 <MDA 14t
1-66 DUP (F) - - - - 0.48 024 < MDA 355 - - - - - - - - 358 19.6 - - - - < MDA 1531 - - - - <40A 142
[-67 < MDA oas < M4 219 0.54 | 223 | <umm §2.0 0.22 0.1 .2 C24. | <MDA | 2451 | <MOa | 2206 | <uDa 36.11 <MDA | 2846 | <Moa | 2385 | <MOA | 198 | <uma 1300 | <4 Iea <04 28
[-68 <MDA 2.7 <MOA 286 0.72 0.16 < MBA 365 0.66 0.2 0.44 026 <MDA | 2437 <M0a | 2239 | <Ml 29.87 101 8 <MCA | 2841 | < MDA 3432 <MDA 199 <MDA 77 oA 138
1-68 DUP (F) - - - - - - - - 0.60 0.2 0.47 a29 - - - - - - - - - - - - —— - - - - -
i Deep Depth Wells

D-3 < MDA 284 <M Jo.8 2.7 028 | <M04 72 1.19 0.09 0.78 ou3 <MDA | 2040 | <D .| 3633 | <umm 1825 <MDA | 2807 | <D | 39835 | <MDa 2724 <MDA a1 <2t 2940 | <MDA 106
D-3 DUP (F) - - - - - - - - 121 ol 1.17 oo - - - - - - - - - - - - - - - - - -
D6 <MD 282 < MDA 2868 1.78 029 | <Ml4 367 1.88 0.09 1.66 alo <MD | 2451 | <MDa | 2569 | <Moa 2875 cMpa | 2825 | <uMDa | 2265 | <mDa 1669 ). <mld 149 D4 186 DA 227
D-12 <MDt 184 <Ml4 13.4 0.5%0 032 | <Ml 7 0.73 a.i6 036 als <MDA | 1406 | <NDA | 12.80 13.6 288 114 92 <MDA | 1540 | <uoa .67 | <MCA 109 <A 758 | <ama 166
D-13 < MOA 02 < Mo 239 133 025 | <mDa 246 0.86 042 0.58 ous <MD | 2578 | <MOa-| 2107 | <mru 2426 <MpA | 3025 | <MOa | 2389 | <uom 2450 | MDA 19¢ D4 13 <dDa 138
D-14 69.8 234 < MOA 3y 1.50 .43 96.7 193 - - - - n 27 306 182 -91.8 203 69.4 234 < MO4 333 | <MD4 4204 , <MD 324 < MDA 132 <M 323
D-83 <Mt 25.2 < M4 140 128 0.36 < MDA 3oy 0.81 0.13 0.82 924 <Moa | 2392 < MO 1082 | <MD4 2821 <MDA | 2575 < MDA 1598 | < MDA J0.¢8 <sDA 2100 <aDA 813 <MDA 222
D-85 <MlA 25.9 < MlA 31.4 0.58 029 < MDA Je4 0.16 0.5 0.54 025 <uDa | 2254 “MDA | 2428 | <uMDn “az <MDA | 29.86 <MO4& | 3438 | <Mon 4.40 <MOA 151 <M4DA 190 <MMDA 3070
D-85 DUP (F) < MMM 270 < MDA 33.9 - - - - - - - - <M | 2288 <MDA | 2976 - - <MD | a2 < MDA 1.9 - - <MDA 148 DA 136 - -
D-93 <MDd 263 < MDA 286 1.4 0.43 | <MDa 29.4 .09 o1 0.95 .09 <MDa | 2301 <MDA | 2480 | <MDa 2426 <HMDA | M3 | <MOA | 2283 | <MDa 29359 [R17/,%} 189 <MDd 176 <M0A 06
D-93 DUP (F) - - - - 121 0.32 < MCA 4.0 - J - - - - - - - < MOU 0.7 - - - - < MDA 6.0 - - - - <uoA 030
— = Not reported

xx = No tracer counus. Therefore, results could not be generated.

DUP (F) = Field Duplicae

MDA = Minimum Detectable Activiry "

PZ-114-AS = Piezometer-1 14-Alluvial Shallow |

Bolded numbers indicae results above the Minimum Detectable Activity
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TABLE 2-9
P ANTUM -238 DECAY SERIES (picocuries per liter {pCVL]) - GROUNDWATER ANALYTICAL RESUY
NOVEMBER 1995, FEBRUARY 1996, AND MAY 1996
METHODS NAS-NS-3050, NAS-NS-3004, EPA 903.0 AND EPA 901.1
WEST LAKE LANDFILL, BRIDGETON, MISSQURI

o Uranium-238 ‘Thorium-234 .- v
A} Resuit{ MDA}
<MDA | 7145 297
S-1 DUP (F) - - - - - - - - - - < MDA 10 - - - - - - - - C - - o2 ast - - - -
S-S5 035 (51] < MDA ass < MDA alr <MD | 1016 178 107 < MDA 3444 0.63 a3 o.ss 0.43 020 s XX - .79 .91 1.76 a2 a.48 ass | <} aus
S-8 1.7 o 1.28 a.3¢ 1.08 024 < MDA 343.3 < MDA 112.0 < MDA 78,92 2.01 027 1.69 27 1.47 azy 0.53 ol XX - 1.58 032 0.48 022 027 ao8
s-10 Q.95 022 1.08 a37 0.76 .26 < MDA 98.08 < MDA 152.4 <MDA 1033 128 a2’ 131 a3 1.14 a30 < MDA 573 < MDA a7 <MDt 13.7 0.46 ols 0.44 [\ ¥}4
S-61 Q.76 aq2 0.62 als 0.90 als <MDR 139.¢ < MDA 143.6 < MDA 20i.4 1.12 a8 1.51 o 136 o 23 -2 1.2 ass 0.97 e 139 023 0.49 2
" S-80 1.69 a4s 0.49 ol9 0.85 [-B)] < MDA 13523 < MDA 145.3 < MDA 143.3 b %p ] 024 0.88 a2s 0.73 022 <MDA 2.09 0.61 o.s9 529 020 038 [- ¥ - -
$-80 DUP (F) - - - - - - - - - - <MOn 2582 - - - - - - - - - - - - - - - -
) S-82 2.49 0.2% 3.1 a2¢ 1.86 als <MDA | 7549 | <MDA | 7347 | <uMDA 308.4 448 a3t 517 o028 1.5 023 < MDA 1.91 1.04 a9 0.76 a29 .93 als 028 azs
S-84 036 020 0.41 alé 0.63 0.42 <MDA | 1465 | <mupa | 1294 | <uOn 1892 058 022 022 aus 0.50 adu 13 1.08 <MD4 a.6$ 0.77 a0 037 a4 03s [-¥7]
S-84 DUP (F) - - - - - - <MDA | 1469 | <mOa | 2285 - - - - - - - - - - - - - - - - - -
MW-101 1.41 0.39 1.58 123 0.95 0.3 <MDA | 7549 | <mMDA | i302 | <Ma 77.63 1.0 036 in 12 1.69 019 0.49 033 0.96 0.5 0.69 029 < MO4 043 0.18 al¢
MW-107 < MDA 0.99 0.68 033 024 0.2 < MDA 136.7 < MDA 109.3 < MDA 182.4 < MDA 122 1.03 .33 0.18 0.6 1.61 [-%5] 2.63 134 0.60 o2 .77 [- ¥ < MDA - 3]
MW-107 DUP (F) - - - - - - - - - - - - - - - - - - - - - - - - - - <MDA | 026
MW.F3 1.79 03¢ | <MDa | 028 < MDA o3 <MDA | 3608 | <MDA | 1959 | <MD 259.4 2.03 033 0.41 033 0.78 X7 < MDA a28 < MDa as 1.81; 0.09 0.54 olr <Mpd | onul
PZ-114-AS 2.81 042 .44 ail 2.08 a6 < MDA 73.95 < MDA 74.03 < MDA 151.8 3.45 [T 2.86 als 228 o.l4 130 l 210 2.67 1.3¢ 1358 0.8 0.52 als 0.69 P24
Intermediate Depth Wells "
[-2 2.11 a3l 1.62 a23 0.85 o <MDA | 1310 | <mMpa | 1081 | <mDa 135.4 2.87 ail 327 026 0.89 o 1.04 1.03 <MDA | 049 034 Q12 0.40 0z a3t a.09
r 14 < MDA L4 < MOA ol7 0.12 a0 <MDA | 66.91 <MDA | 3009 | <MDA 153.6 <MDA | aus8 022 a6 0.17 0.08 < MDA 1.8¢ < MDA 2.04 0.64 o040 0.64 ei7 0.65 .
- {14 DUP (F) - - - - - - <MDA | 1404 | <uMDa | 212 - - - - - - - - - - - - - - - - - -
. -7 J.a ox 1.92 a3 1.51 - %3] <MD | 3101 | <MOA | 1876 | <MDa 1230 30 a4 .67 a4 .44 048 1.22 als < MDA 2.42 1.06 a7 0.29 air 032 als
1.9 2.54 048 1.78 022 .02 0.6 <MDA | 203.0 | <MDa | 3532 | <Mma 153.6 3.77 02s 2.89 022 236 ox 1.54 08¢ < MDA 104 0.84 02 0.44 0.13 0.50 ad7
-1 < MDA a2 .43 [- %54 < M2A 030 <MDBA | 1490 | <MDA | 1614 | <MDA 1333 936 a29 0.9 03 <MOA a3z 1.18 Qar2 < MDA 078 | <MDt a 0.62 s 0.47 a3
162 0.4 o3 < MO4 0.4¢ < MDA 03¢ <MDA | 4270 | <MDA | 3719 | <MDA 1338 039 027 0.7 033 038 o28 1.16 035 1.0 -3 1.6 033 0.67 o [ L) anl
165 031 030 034 |. 045 036 a.03 <MDA | 1309 | <mMOa | 2822 | <mo4 150.9 034 023 0.58 a9 0.46 0.04 1.89 o.a2 0.61 o3t < MDA a20 .59 a4 0.67 a1
1-66 122 a6 1.18 |- o2s 0.89 o.0z <MDA | 1458 | <MDA | 1435 | <MDA 1632 0.91 a8 123 023 1.10 0.4 < MDA 234 < MDA 2.62 0.97 0.&2 0.66 o4 1.09 Qa3s
1-66 DUP (F) - - - - 3.09 047 - - - - < MDA 1376 - - - - 14.0 oz - - - - < MDA 023 0.56 (-5 - -
157 0.17 ot 0.46 0.8 0.3S c.03 <MCa | 2282 <MDA | 1454 | <MDA 166.2 0.54 043 034 022 0.52 0.03 .58 0.97 < MDA 219 0.61 029 0.52 0.3 0.55 0.0
[-68 0.84 o7 1.48 012 1.06 0.3 <MO4 | 1079 | <mMDA | 1436 101 28 1.60 0.8 124 0.9 1.47 0.8 < MDA a.70 <MOA 1.0¢ 0.53 013 0.46 044 021 a3
[-68 DUP (F) - - - - - - - - - - - - - - - - - - - - - - - - - - 0.46 alo
Decp Depth Wesls
D-3 2.%0 ols 1.40 o.16 0.75 0.09 <MDa | 6568 | <mMDa | 282¢ | <mpa 1308 339 al9 2.47 als 1.04 09 < MDA as8 0.96 ass 036 a12 0.64 026 0.41 als
D-3 DUP (F) - - - - - - - - - - - - - - - - - - - - - - - - - - 037 alo
D4 0.54 03s 0.73 air 036 049 <MDA | 107 | <MDA | 1490 | <mDA 122.3 1.69 ale 1.61 026 0.68 023 0.61 0.47 0.99 a4 0.71 0.5 0.20 046 0.54 o
D-12 0.81 0 < MDA 024 < MDA o417 <MDA | 8322 ] <moa | 20! 114 92 1.4 026 0.43 032 0.24 047 <MD4 466 < MDA ar? 0.51 023 s.08 056 0.50 al2
D-13 < MDA 13 < MDA a9 < MDA o.189 <MDA | 9967 | <mMDA | 1263 < MDA 141.5 2.95 126 0.7 o2 0.44 0s 428 326 < MDA 215 0.64" 0.03 0.29 a42 027 alo
D-14 in 026 333 a3 0.52 0.09 <MDA | 1432 | <MDA | 1394 < MDA 208.8 4.16 029 .n 02 0.57 007 | 093 0.5$ < MDA 2.23 1.14 0.7 024 022 - -
D3 0.73 038 033 024 < MDA o2 <MDA | 2046 <MDA | s)81 < MDA 116.4 0.71 O.¢ 0.48 a32 < MDA 020 1.24 0.49 0.95 0.48 0.8 0.4 0.40 0.9 <MDA | 00¢
D-3s 0.21 ol < MDA 024 032 0.0 <MOA | 1638 | <MDA | 1447 | <MDA 152.7 0.76 025 <MDA4 | 03O 0.58 oy 1.00 059 4.66 1.96 0.92 als 0.65 020 0.70 aly
D-85 DUP (F) - - - - - - <mMpa | 1220 | <mpa | a2 - - - - - - - - - - - - - - - - - -
D-93 < MDA 033 0.18 ai2 < MDA ol8 < MDA 77.99 < MDA 1482 <MOA 198.1 < MDA aer 022 - )] 0.42 022 0.64 aJe 0.67 0.« 0.53 023 0.2% alo 0.47 alé
D-93 DUP (F) - - - - ‘< MDA 043 - - - - <M 324.8 - - - - 022 047 - - - - 0.78 0.57 0.94 [- 3.} - -
- = Not reported
‘\ xx = No tracer counts. Therefore, resuits could not be generated.
‘ DUP (F) = Field Duplicae |

MDA = Minimum Detectable Activiry
PZ-114-AS = Piezometer-1 14-Alluvial Shallow ' ’
Bolded numbers indicae results above the Minimum Detectable Activiry 1
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